DOCUMENT RESUME 



ED 063 465 



VT 015 229 



TITLE 

INSTITUTION 
REPORT NO 
NOTE 



Industrial Prep, Volume Three, Junior Year — contents: 
Physics and English. 

Hackensack Public Schools, N.J. 

CVTE-E-8 

3 96p«; PAES Collection 



EDRS PRICE 
DESCRIPTORS 



IDENT IFIERS 



MF-$0.65 HC-$13. 1 6 

Audiovisual Aids; Behavio -al Objectives; 
Bibliographies; ^Career Education; Curriculum Guides; 
Developmental Programs; ♦English Curriculum; Grade 
11; Instructional A.ids; *Intordisciplinary Approach; 
Occupational Guidance; ♦Physics Curriculum; Project 
Training Methods; Self Concept; Student Projects; 
♦Teaching Guides; Teaching Procedures; Vocational 
Education; Worksheets 

Career Exploration; Economic Awareness 



ABSTRACT 

This Grade 1 1 teaching guide contains two curriculums 
which focus on 10 team physics projects and five thematic units in 
English. The 10 group physics projects are derived ,fr>om the 
application of three laboratory units on the propenties of matter, 
mechanics, and electricity. The outlined English curriculum ranges 
from such specifically pragmatic topics as work preparation and 
physics to more broadly applicable units on television, economics, 
and prejudice, stressing relevance to the needs and interests of 
vocational students. The extensive economics unit deals with consumer 
credit and buying used cars. The unit on prejudice outlines the 
causes and effects of social discrimination, provides literary 
illustrations with suggested projects and a bibliography, and 
discusses prejudice in mass media. Multimedia resources eind ideas for 
the guide include project lists, discussion questions, visual aids, 
and student reading materials. Procedures for impleroemting goals 
include use of student worksheets for each physics .lesson, a student 
evaluation sheet, term definitions, and detailed daily lesson plans 
in outline form. Developed by a group of educators from Hackensack 
High School, New Jersey, this is the third volume in a comprehensive 
3— year interdisciplinary program in industrial preparation for 
vocational students. Others are available as VT 015 227-VT 015 231 in 
this issue. (AG) 
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Industrial Prep Physics 

Physics is being used as the key subject in the Industrial 
Prep junior year. It has been selected as the leading area 
of study because of its significant contribution to the develop- 
ment and operation of the products of our industrial society. 

The Industrial Prep Physics course attempts to provide students 
with an appreciation of many of the concepts and fundamental 
technical principles utilized in the work world. Material is 
structured for the students in the program so that the scientific 



understanding from the physics viewpoint on the how and why 
of Industrial processes become part of their general knowledge. 
Besides the importance of assimilating the technical fundamentals 
'in the area, students are given experiences in developing an 
orderly approach to problem solving. A disciplined method 
of thinking is promoted in the youngsters which will enable 
them to better organize their methods of researching, analyzing, 
and overcoming problems. 

The work is being presented in three units; properties 
of matter, mechanics, and electricity. With the fundamental 
background in the characteristics of matter an Industrial 
Prep student should have a more curiosity filled realization 
of his world. A condition of asking, '^'^hy are things the 
way they are?", is a prime goal of this unit. The practical 
aspects of this study deals with the measurement and utiliza- 
tion of various materials. 

The mechanics unit is basic to all industrial processes. 
From experiences gained in this area a student should be 
able to tackle common problems in the use of tools and equipment. 
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An appreciation in design^ care, and utilization of this 
equipment is also stressed in class in cooperation with the 
shop instructors.' 

Because eledtriclty is a prime energy source for most 
industrial activities it is presented as a lengthy unit in 
the physics class. Instructional material and lab related 
experiences provide a background leading to a safe and 

« 

applicable working knowledge of this field of study. The 
presented work concerns Itself with the weaving of abstract 
concepts into practical approaches in acquiring an understand- 
ing of electricity. 

Much of the instruction in Industrial Prep physics 
provides for student discovery rather than offering a formal, 
lecture and laboratory presentation. A major portion of 
the work is conducted by the students in laboratory sessions 
and team projects. There are ten team projects for the 
students. They were selected and developed because they 
provide problem experiences that students can overcome by 
themselves and also, they enable youngsters the opportunity 
of being part of a researah and development team and thus 
realize the responsibilities and satisfaction of such 
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LESSON 1 - Meaning and Importance of Science 



1, What common things vjhich we have today were not available 

fifty years ago? 

1.1 Fluorescent lights 

1.2 Transistor radios 

1.3 Televisions 

1.4 Automatic transmissions 

1.5 Power brakes and steering 
1 6 Jet aircraft 

1.7 Long distance direct dialing 



2. Science has made possible the development of these things. 
2,1 What is science? 

2.11 A vjay of solving a problem, ^ i ^ 

2.12 A process of gathering, testing and organizing 

knowledge. 



2,2 



does science bring about these advancements? 

for example - nylon . . ^ 

2.21 From basic scientific study the idea of a strong 
chemically formed fiber was developed, 

2.22 Laboratory experimentation was carried on until 
a fiber with the desired properties was made, 

2.23 A small scale factory was designed and built to 



produce the fiber. , a 

2.24 Sample products Mere made from the fiber and 
presented to potential users. 

2.25 When the production problems had been solved 
and a market for the fiber established then 

a full scale plant was built and the material 
became generally available. 

2.26 Continuous study is made for better production 
processes and for additional uses of the product 



3, Assignment - Cover textbook and become familiar vjlth the 
location and content of the general aids in the ^^^t: 
l.e,, glossary, table of contents, index and appendix. 



LESSON 2 - Divisions of Science and Scientific Method 

1, Quiz on the use of the book. 

2 a®®very®hard*^to set up rigid lines of division due to 
overlap of areas# 
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2.2 Basic division - living non-living 

2.21 Living - Biological 

2.211 Botany - plant life. 

2.212 Zoology - animal life. 

2.22 Non-living - Physical 

2.221 Physics - matter and energy. 

2.222 Chemistry - composition of matter. 

2.223 Astronomy - sun, moon, stars and planets. 

2.224 Meteorology - vjeather. 

2.225 Geology - earth. 

2.226 Metallurgy - composition and structure 

of metals. 

3« VHist is pliyslcs? 

3.1 Situations vjhere principles of physics are used. 

3.11 Passengers in a car being throtim to the side 
on a curve. 

3.12 Using mats on the floor in the gymnasium. 

3.13 Using aids to lift heavy loads. 

3.14 Grounding electrical tools when used outside. 

3.2 Definition: Physics is the study of matter and 

energy and their interelationship. 

3.3 Divisions of Physics - based upon type of energy 
involved. 

3.31 Mechanics 

3.32 Heat 

3.33 Sound 

3.34 Light 

3.35 Electricity 

3.36 Nuclear physics 

4. Scientific Method 

4.1 An orderly and logical procesB for soWing a problem. 

4.2 Steps involved 

4.21 Define problem. 

4.22 Gather facts through careful study and ex- 
perimenting. , , 

4.23 Set up possible solutions based on gathered 
facts. 

4.24 Examine each possible solution and test for 
validity. 

4.25 Elinimate unx^orkable solutions and test the 
others again. 

4.26 Drav7 conclusions 

5. Assignment - Select some problem you have encountered 
and use the Scientific Method to solve it. 



LESSON 3 - Science of Matter 



1. Have several students read their homer^ork assignment and 
discuss with the class. 
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2, What is mattet? ' 

2«1 Display a number of objects (book, piece of chalky 
vater, pencil, etc.) 

2.2 What do all* these objects have in common? 

2.21 All take up space 

2.22 All have weight 



2.3 Definition - Matter is anything which occupies space 
and has weight. 

•• 

3. What is the composition of matter? 

3.1 Earliest concept - a piece* of matter' could be divided 
indefinitely and still retain its characteristics*. 

3.2 Democritus suggested a limit to the division of matter. 

3.21 Proposed the idea of ultimate particles. 

3.22 Four types of particles. 

Stone, water, air, and fire. 



3.3 Molecule* 

3.31 Smallest unit into which matter can be divided 
without changing its characteristics. 

3«32 Size of molecule 

3.321 Very hard to comprehend 

3.322 If a drop of water was magnified to the 
sis'e^of the earth, each molecule would 
be about three feet in diameter. 

> 3.323 Average diameter 3X10~^cm. 

3.4 Properties of matter are dependent upon arrange- 
ment of molecules. * 

3.41 ■ Mole*cules of any* one material *are all alike 

and arranged in a particular manner. 

3.42 Molecule's of different materia l*s are not alike 
and are arranged in different manners. 

3.421 May be closer together or farther apart. 

3.422 May be held more* or less tightly. 

(Use styrofoam ball models of mole- 
cules and crystals to illustrate.) 

3.5 Physical Change * * 

3.51 Any change in matter which does not alter the 
the structure* of the molecule. 

3.52 Examples - change of state, bending, molding, etc 



4. Assignment - Write up definitions for new terms in de- 
finition section of notebook. Study definitions. 



USSSON 4 - Basic Properties of Matter 



1. Develop concept of a basic property. 

1.1 Display a number of various objects— book, pencil, 
piece of chalk bit of metal, glass objects, mer- 
cury, water, etc. 
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1*2 How are all these' objects similar? 

1.3 Evolve concept that basic properties are those which 
all matter have in common. 



2. Basic properties 

2.1 Weight - force exerted by gravity on the object. 

2.2 Volume' - space o'ccupied by object. “* •' 

2.3 Inertia — resistance of the object to a change in 

mbtion. ■ - 

2.4 Mass - the measurement of the quantity of inertia. 

2.5 Density - comparison of the object's weight to its 
volume. 

2.6 linpenetifubility - no two objects can occupy the 
same space at' the same time. 

2.7 Porosity - space exists between particles of matter 
into which other matter can penetrate . 

2.8 Cohesion - attraction of the same kind of molecules 
for each other. 

2.9 Adhesion - attraction of different kinds of molecules 
for each other. 

State of matter* 

Solid state - has a definite size and shape. 

2.JJ02 Liquid state - has a definite size but no definite 
sndpG • 

2.1J33 Gaseous state -has no definite size or shape 



3. 



Assignment - Write definitions of terms in definition 
tion of notebook. Study definitions. 
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LESSON 5 - Basic Properties of Solids 



I* Quiz on terms from lesson 3 and 4. 

2. What is’ a solid? - ... 

2.1 That 'state of matter which as a definite size or shape 

2.2 General types of solids. ^ 

2.21 Crystalline * - 

0*0 Molecules in an' orderly arrangement. 
2.212 Metals, ice, diamonds and table salt. 



2.22 Amorphous -• • 

9*000 S? orderly arrangement of molecules. 
2.222 Plastics, glass and tar. 

3. Properties of solids. 

Dependent ui>on the amount of cohesive force. 

3.Z Hardness - ability to resist scratching. 

I'l withstand a perLnent change, 

3.4 ■ ability to be hammered or rolled in- 



3.5 Ductility - ability to be drawn through a die, 

3.6 Elasticity - ability to recover from de'stortion. 

3.7 Tenacity - ability to resist pulling apart, 

3.8 Machinability" - ability to be shaped by cutting tools. 

3.9 Fus^ibility - ability of a material to be joined 

together by xaelting 

3.10 Conductivity - ability of a material to permit the 
flow of electrical charge or heat, 

4, Assignment - Write up and study definitions of new terms. 



tESSON 6 - Properties of Solids— HardnessV Toughness, Malle- 

ability and Ductility 



1, Review definitions of: Hardness, toughness, malleability 

and ductility. 

2, Hardness 

2.1 Importance 

2.11 Cutting tools - carbide lathe tools and dia- 
mond drills, 

2.12 Bearing surfaces - reduce wear, 

2.13 Abrasive wheels for cutting and polishing, 

2.2 Measuring hardness - use picture projectuals for 
overhead projecter to Illustrate 

2.21 Hardness points - a set of samples v?itb known 
hardness which can be rubbed against the sur- 
face to be* tested. 

2.22 Rockwell Hardness’ test 

2.221 A hard inetal point is forced into the 
surface under * a predetermined amount 
of force. 

2.222 The depth of penetration indicates the 
hardness of the surface, 

2.23 Schleroscoph Test 

2.231 A small hardened metal hammer is dropped 
from a fixed height upon the surface. 

2.232 Height to which hammer bounces is an 

. indication of the hardness. 

3, Toughness 

3,1 Importance 

3.11 Supporting members for buildings need to with- 
stand heavy loads. 

3.12 Crankshaft on an automobile engine is sub- 
jected to high stresses, 

3.13 Flany tools require ability to withstand large 
force- -wrenches, screwdrivers, hammers, etc. 
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^ 2 Producing toughness 

3.21 Laminating wooden building trusses. 

3.22 Forging process for making crank shafts and 

tools. 

4, Malleability 

4.1 Develops very tough materials. 

4.11 Rolling structural steel. 

4.12 Forging crankshafts and certain tools. 

4.2 Can economically produce various forma from a basic 

fi1l8P6 • 

4.21 *'!** beams from rectangular ingots. 

4^22 Metal sheets and foils. 

4.23 Round and bar stock steel. 

5 . Ductility 

5.1 of pulling material ttaough a die. 

5.12 Making of wire and seamless pxpe. 

5.2 Bxtrudte|^^^^ pushing material through a die. 

5.22 Aluminum and steel moldings. 

6 Assignment - For each of the four properties listed in 
the lesson find three objects in the home which are 
pendent upon this property. 



Tr^-SSON 7 - Properties of Solids * Elasticity 



1. Check over with the group some of the lists written for 
homework. 

2. Definition of elasticity 

2.1 The ability to recover from distortion. 

2*2 fStfess— force producing the distortion. 

2**3 Strain— the distortion which results from the stress < 

3. Types of elasticity 

3.1 Extension j . 

3.11 The stress causes an Increase in lengtn. 

3.12 Examples? spring balance, elastic band. 

3.2 stress causes a decrease in length or 

volume • j 4 

3,22 Examples: coil springs in a car, springs in 

a mattress. 

3.3 Torsion 
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3.31 The stress tends to twist the object. 
3^32 Example: Torsion bars on automobiles. 



3,4 Flexion ^ . , , . 

3.41 The stress tends to bend the object. 

3.42 Examples: leaf springs in a car, diving 

board, watch spring. 

4. Elastic limit . ^ ^ j v«. 

4.1 Illustrate by adding increasing amounts 

to a spring until it becomes permanently distorted. 

4.2 Definition - The smallest amount of stress which 
\^ill produce a permanent distortion. 



5.1 Apply weights to a spring and record the amount it 
stretches for each weight, 

5.2 Calculate the ratios of the weights to the amount 

5.3 Conclusion: Within the elastic limit the ratio of 

stress to strain is constant. 

5.4 Examples: , ^ ^ no 

5.41 A force of 6 pounds stretches a spring lb 

incliGS 

5.42 How far will the spring stretch under a force 
of 2 pounds. 

5.43 Solution: 

6 lb, a 2 lb, 
i^ in. s in , 

18 in, X 2 lb. 



5 ■» 6 in, 

5.44 How much force is needed to stretch it 15 inches? 

5.45 Solution: 

6 lb. „ F 
TTIn. TFlGa. 

6 lb. X 15 in. 

18 "in". 

P « 5 lb. 

6. Assignment - Worksheet on elasticity. 



LESSON 8 - Properties of Solids - Tenacity 



1. Check over worksheet assignment on elasticity. 
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Vl.a "^act: tro yaarc in Indasurial Prep English has 
shovm thnt a carriculun that does not specifically take 
ivito account the ticGires and ncads of the students for 
v;acra it ii: iutande'I; cannot be auccerisful. It is 
evident that students in this course learn only vhen . 
they s:;e the need end feei a desirs for learning. 

The Induacrlal Prep English Curriculum in the Junior 
Year ottei'pts co start from this, point and establishes 
a progrembu5.lt around the student. 

The purpose is not to fit the student into a 
desired mold, but rather to enable each boy to develop 
h5.s own abilities and interests as he sees fit within 
the bro::d framework of an English course. Instead of 
ettempeing to change the boy, the philosophy is to 
revise the curriculum and school environment so that 
th e stucont mjiy naturally develop and take his proper 
place in the world. 

Though doubts msy be cast as to the reality of 
such a prcgraiD, a. journey most commence with one step 
and this English Curriculum is that initial steo. 
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In the preceding ysnr it claariy recognired 

th? Tl * -» ‘-f w: V 

V ...' w. — . . c:.i. .i ^ ^ ’** Tr* r* • 4 ^ v , 

?v‘SD boy! 

^•33 cert of thio fondnoos the tenching of e„y 

nv',...jcr or trauitioual consepta, ever, with on excellent 
^r.d ECtelstiug te.3cher, Mc’a little- or no cc.-icc-ivoble 
in-presci-on becao.te the oSnC-sato si<a?ly did net wish 
to l,..<n.n t.'.nt w.i'.eh th-.y c-onldaos 033 as us.2ful. Con- 
Einorntly a c.;rr:loiilu.a that wishes to be successful 
Eurt tnha this c.',r-iis,’ni,i into ccnaidaratica. 

EignifioKBt obsiirved point wa.3 that as the boys 
matured thoir interest in tha autcaobile industry as' a 

i2C^vJrii> of Cfjrnijj.? ^ vm-ni'i » 

'•» i^b the beyo approachcid 

ssvent--n r.-.-'or inte-ast in xifa no Xonsar was 

c-.,> though d'.eir desire for an autottosila increased. 

c.:oi* VOS no lender disl-ro'^^ f^.r. * . 

— Svr itealf, but ss a ..w 

ey...bol or independsnee, power, and ess. 

Bo.ssd on those drives tire boys took after school 
jobs to earn enough «oney to buy and support their cars 
and this conned any nutfiier of ancillary fisids which ■ ' 

the curriculum pkoner took advantage of. i.e. taxation, 

insti?2lEent buy'^--^.*' - v 

. rui-ure jobs «nd laws, 

M.othar interast of the boys was television. Tnis ■ 

h.^1. u.G celevisicn that thaii- teachers wstched, but 
■ the Eno,.,3 that sany.adaXta would tera. foolish. T-aievleioa 
«« a favorite paett^a for the bays becausa it was f-ee • 
near,, conveniont and a "ecol t^odiu...- They watched ’ ■ 

it not ,:o bo itotivatad, c;.,allc«scd or inspired,, but to 

rolsj.j, CiivOvK? and be ijir:usc;d. 
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of tbs preo*?d;tn 7 observoticns tb 40 purpose 
of the -industrial Prep Knslinh pro^raa has not netas- 
Enrily c:-.->n;;c.d v:rc!n lost ye::r. live ;:vct!od purnosa 
rsn'ina to t^;sch Industrial Pr:? students how to read, 

listen and thinl< with as rti.;h discarnaiant 
and diaorfeination as patsibla, so that they will be 
able to adtaustaiy funotion in society, 

V'hac 1<; chanrjad froa last year is the approach • 
to achiavins these goals. Orisinelly it was thought 
that the breed eight artas of English, reading, litera- 
t.-re, and co.-ttesition, mcs cedia, critical thinking, 
speech, liataning and linsuistios, would appeal to the 
student given sn intelligent, interesting teacher who 
chose apptoprisea mustrations f-roa each area. 

In Eiist cases the program proved successful. Bssica 

Ido'<*g v'’"-T 0 v*'"Kc>»‘»'»tv4f4 *r j* a.i. x_ ♦ 

rtispond if the pGrticuiar 
exit’s tinusr cxGcussion Wis one that they fait filled a 
present acciva need, i,e, readins tha help wanted ads 
& evaluating car fic;ve.rfciGcr.ents. 

C.. .i..G..,ucntly the circrent opprcach is to use the • 
conteiif: of the eight areas as a guide, and to search 
for unit topics for the students that will: 
la tabs into conaiderntion th-oir interests 

2. fulfill their present end future needs / ' 

3, be ^sufficiently pri-.’gmstic to thea 

•' • * . • 

**a pj.tca n:ore of a physical burden on the individual 
5, broiiJdezi tiielr hori2-,on3 • • ' . ' • 

-'c act as a ;;:cru:rs fer divergent points of viei 
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7. correlate --torial T.-lth the rest of the Industrie! 
Prep progres 

6. keep the philosophy of the InsJustrial Frep prosrsin in 



^ . . i 
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In G.?ich or the units, seme of rhe eight oroas of 
the li.^cliPriT.nc:-: Hlnh School English Curriculum arc 
prD.ienv., snd xr\ th'j ccr.olcxa Junior Year program ell 
of the eight areas are included. 

LT.it :ls Sur^gar/ced 

The Junior Year is divided into five units which will 
provide sufficient material for the academic year, 
Potjntially the most fer reaching unit is the 
one on Work Preparation, Mere the boys will not only 
read about future jobs and hear speeches from the work 
f?-sld, but they will correspond with people requesting 
infcrni?t:'.on, go outside the school to interview people 
and eventurily spend one day *’on~the-job" in the field 
of their choice, 

Since the students spend much time with their 
tehvisiorx sets, the unit on Television provides for 
an analysis of the msdium ccnsldering its effects on 
people, Viewing it for more enjoxrcient and understanding 
«-wd / estrDl?.sri.\n -3 criteria for evaluating shows, 

T.ie practical part of this unit will be the preparation 
of a television co.m.T:erc:Unl by the students. 

^ In Ouo^mer unit an attempt' is made to correlate 
Englic-ii oivj pp^ysica brjcci upon the Physics Testing Project. 
'•"c — ; j uticn to tuiis unit will bte to have 

stuclcr.ts tiieji- jirojocts in virltten and oral work 
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iixici vo relate t;:ica} cctL-a Uy to industry. To do this 
.-sr’iUv thst t.’\e beys will tioarch.icr ccapariies that use 
nc'iCAS tor nctnol ton-rtir/^ :prcc.::d«jrcG, Finally 
one ooys wriJ. viszl: tna cempsnios and sso tha practical 
iippi.!^.c.ifiou to thilr projact, 

Eco‘..c;n:,os unit la an c:-:tcnticn of tha curious 
attc-:\ticn th-.t students sha-; in s study of tha stock 
n:r]rlcat in r.hi* drphc.nurc: Yoar. For tha Junior Year 
the topic c£ cani-urar cranit reveivas around the boys* 
desires to buy cars« This unit wi3.1 correlate with 
the i-=.ilhi.i::atict class whe-ro the cocaputs tions itivolvcd 
in eerie ur.:3r credit will be taught while the English 
teacher pre?ei::ts such *elcr«ents as car selecting, and 
Cu.iCuU.i'^tviQ rcr and riS into lining pcyc;ant 3 , 

i.':.’.riai3.y a umt that tc;kes advantage of the cur- 
rent iGsii^a of prejudice will round out the year. . 

I'hs beys, K3OT of whom are Kssro, will explore the reslistic 
Bitu2ti,on or prEjtvJics thi-cush literature, psychology 
and p.:£cto.cai. anperience, lit© ciassrocn will provide 

’• '•vcv;::;c fur the boys ou u:any of today *s 
rac:U)l issuer?, • - . . 

These units ore ?n otto?:pt to further Improve the . ' 
toaenrag ox iir.gUsh tor non-coUege bound students end 
to eatabUsh u practical Industrial Prep Curriculum in 
Iljc;v.en^ack Hi;;h b'chool. Just as more insight was 
sained oy fcba practice! application of this curriculum 
:a; the Yccj:. it ig expected that increased 

la;twlee.-'a viu be gained as a result of applying this ’ 

CU.W C V4 Co I’llG J*UllXCu C-klT ♦ 
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‘ INDUSTRIAL PREP MATHEMATICS II 

f 

^ Industrial Prep Mathematics II has been developed to 

I extend the student's knowledge of those topics In mathematics 

which are fundamental for further technical study. The 

t 

Industrial Prep Mathematics II course has dropped the lead 
role used by the first-year course. During the junior year 
Industrial Prep Mathematics II plays a supporting role for 
Industrial Prep Physics, It also plays a minor role in sup- 
porting the Industrial Prep English Teacher during that 
course's study of borrowing money for the purchase of a 
car. 

The major topics studied In Industrial Prep Mathematics 
II are: Introduction to Algebra, Introduction to Vectors, 

Introduction to Simple Machines, and Introduction to Electricity, 
In each topic, the teacher stresses those fundamentals 
of mathematics which will be used by -the Industrial Prep 
Physics teacher. The mathematics instructor also stresses 
those types of calculation, end manipulative skills which help 
improve the students' capability In their study of physics. 

The approach is much the same .as that used in the 
sophomore year, A daily > presentation' is accompanied by 

•I , 

classwork and homework assignments and tests, 

* , 
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Introduction to Algebra 



Lesson 1 



X, Introduction to the slide rule* 

A. Each student receives a twelve-inch slide 
l. Teacher, using demonstration 

a* Identifies parts: body, sla.de, hairline 

indicator. 

b. Explains care of slide rule, 
c* Purpose of slide rule. 

B. Teacher demonstrates scale ® 

1, Use demonstration rule with all scales 

covered except for C and D scales. . ^ 

li Note that scale markings on C and D scales are 

3. E^lairihat scale markings represent numbers 
from 1 to 10. 

C Demonstrate process of multiplication of • 

• 1 Have C and D scale markings covered by mask- 

ing tape except for unit and * 

a. Left end of C scale over first factor 

b. lead^scale^ f or second factor 

c. Read corresponding mark on D scale as the 

2. Stress^that each setting on tule 

dicates many multiplicatfan problems 
having the same dig®*ts as the given problem, 
but different In size. 

D Demonstrate division using the C and D ®cale 

* 1 Usine a divisor of 2, show that one setting 

of slide indicates many division ®® 

well as the related multiplication problems. 

• 

T“s?Sdents practice estimation of products and 

2. Itudents practice reading C and D scales for 

all units and ha If -units. oH/io 

^ Students try multiplication problems on slide 
lulfand c^pare settings with those on dem- 
onstration rule. 

II Assignment: Multiplication and division 

® including numbers other than those 

between 1 and 10. 
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uiasi-ijoiu aad /isslgnE-snt 

m 

!• Write your estimate o*f the size of each product • 

2o Frsctlce using the slide rule to calulate each product • 
3» Write the product o 



lo 

2 « 

3o 



So 

9 o 

lOo 

lo 

2o 

3 o 



Estimate : 

2 o5 'X ^ 


Product 


lo5 X 3o0 




4o0 .X loS • : 




4o5 X 1«5 


• 


}6o0 X 3Lo5 




;’5o5 X lo5 




;3o0 X 2o5 


• 


2.5 X 3.5 





’ 3 o 0 X io 5 



6o0 X .5 



T 



Write y@ur estiiojtte of the size of eseh quotient. 



Write the quotient « ESTlJt^ATS 

9.0 ^ 3.0 


QKQPiEOT 


7.5 ♦ 2.5 




SoO ^ 2o5 




6.0 « 1.5 




7o0 ^ 3.5 




8o0 « o2 




9.0 « lo5 




3o0 9 o5 




6.5 4 .5 




SoO f AoO 

• 

3 
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INTRODUCTION TO VECTORS 



t 



Lesson I 

X* Vectors/direction 



A* Review Ray 

!• Examples of rays. 

2. Definition of rays. 

3. Symbol used to designate rays. 

4# A B' ^ written as 

and B written as Bat 

a. Stress order of reading. 

b. Note: ABV 



B» Develop concept of a vector. 

1. On coordinate axes, draw sets of four rays. 
Describe and discuss their positions. 






(a) 

•X- 



^ — - H— 180 ^ 



i 



A 



-Y 



(b) 



(l5 tnr UB UU T3D 






JS* 



-3C- 



.5/^45® 



■X 180i 



9.0® 
B 



t 

i 



J_!,.0®/360® 



t” 

!70® 



90' 



K 



f 



60® 



jO®/36C® 



“7 



270® 



(1) Position of GS and 0^ determined by angle 
(11) Ray OA has the origin as Its endpoint 
and is positioned by the 45° angle, 

(ill) How is rsy 03 determined or described? 
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H^Shion I 

Classwork and Assignment: 

Ao BA-scjT3.De tzhe p^sxtijionsjig o£ tilid srisys on eacli o£ the follow* 
log diiigrsaso 




B, 



Consts^uct each sray on coordioato dses 
criptioa given •«, 

le CAp endpoint O at the origin and 
te^risined by a 20'^ angle « 

CBp endpoint O at the o-rigin and 
tesiRiaed by an 80 aaglQo 
CCp endpoint O at the origin and 
ternrined by an angle of 120'^® 

OBp endpoint O at the origin and 
tenaiueS by an ang.le of 
C2p endpoint O at the origin and 
terrained by an angle of 300? « 



2, 

3. 

4, 
5< 



following the des* 
its directien de« 
its direction do- 
its direction de- 
its direction de- 
its direction de- 
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Lesson 1 (continued) 

C. Classwork: ditto sheet 

D. Assignment 

'• W«‘Va5d“D‘’Sr«bove?)‘''"® instructions. 

Lesson 2 

I. Review homework: Vectors/direction. 

1. Identify each ray by name and direction. 



II. 
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Vectors/Magnitude 

A. pairs of numbers: A (0,0) and B (3 4) 

J. Draw line segment AB. 

2. Determine length of line segment AB. 

3. DeJermi^"^““u"nL«tC® 
i. Apply trigonometric functions. 



B. 



D. 



E. 



Vectors 

tude!^'^®* requiring both direction end megni- 

** (graphic) representation of 

fl vector is done in two ways: 

1. Direction by the direction of the 
arrow. 

li. Magnitude by the length of the arrow. 
Scaler quantities 

b. Mass of an object. 

2. Compare scaler quantities to vector quantities. 
Determine the vector quantity for the given vector! 

*• .V’‘e.» 

— ’ 

I 

a. Describe vector AB. 

Classwork: Find the vector quantities for ^h^> fni 

lowing vectors (Ditto Sheets ^ ^ 



“J 



Pe Assignment: Complete ditto sheet. 
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TABLE OF CONTENTS 



I. 1NTHOVUCTION 

II . THYSJCS 
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IV. MATHEMATICS 

V. 



GUJVANCE 



IntfLodiiztlon 



Pht/^^c6 thz guZdZng subject thz JnduAt/iial Pfizp JanXoK 
yzoK, A mo fit tzchnicallif KztaXzd ^c^ence than biology, phy^i.c6 
ai£oA.d6 6tudznl6 tliz oppoA.tuni.ty o^ Azalistically Azluting indui- 
tKial thzoAy with pAaztical woAk zxptAiznczA , TkcAz OAZ ten pAo- 
JzctA manating ^Aom thz phy6ic6 claAA that a/ie uAzd ^oA both 
independent and eoopeAative AZAzaAch, planning, and developm&nt 
ioA the AtudentA in the couaac, ThzAz pAoblemA aAz designed to 
utilize both the Aubject mattCA and iaeilitie^ oi the coAAzlating 
di6cipline6 . 

Uathematict and phyAicA oA.a almost dVieatty Azlated £oa mo6t o£ 
the Achool yeoA and both couA^e g id za ojaz pAetented with Aome 
detail in the book, Englith and Guidence eoltaboAate ioA a AeAizA 
oi pAoJeetA dealing with the individual and hii Aoeiety, The 
guidanee coun6eloA*6 Aole it one o^ supplementing, thAOugh gained 
pzAsonal insights, the student's awaAeness hMnseli in Aelation 
to his pe/LSonal and intzApeAsonal behavioA, 

The methods o^ implementing the philosophy o^ the pAogAam 
Azmain the same as those oi the sophomoAe yeoA, It continues to 
be a couAse that utilizes the pAactical and visual matzAials oi ouA 
society and develops iAom these the abstAact concepts that load to 
a compAehensive, ilexible educational biickgAound, 

Because good woAk attitudes aAz essential goals oi the 
JndustAial VAep pAogAam a speciiic evaluation sheet has been 
developed, lt*s puApose is to keep the student, his teachiJLS, and 
poAents awaAe oi his behavioA thAoughout the school yeaA, This 
inioAmation is considzAed to be oi pAime impoAtance in the guidance 
0|$ the student thAough the cuAAiculum and ioA job placement in the 
school's coopeycative pAogAam and aitZA gAaduation, 
















• • 



OQ 




O 

O 

CO 



£ 



A 



I 

♦ 

t 



f 

I 

1 



i 

f 



35 



INDUSTRIAL PREP PHYSICS 



o 

ERIC 



A 



36 



TciblG ofCoritGr^ 



Unit 1 

Lessons 
Lsbs • • 

Unit 2 

Lost! ona 
Lobe .. 

Unit 3 

Lessons 
Lobs • • 

Projects 



6 

41 



66 

123 



141 

200 

207 



37 

ERIC 



A 



In dustrial Prop Physic s 



Physics is being used as the key subject in the Industrial 
Pygp jt^nicr year. It has been selected as the leading area 
of study bGCf.use of its significant contribution to the develop- 
ment and operation of the products of our industrial society. 

The Xr.dur.:triT.l Prep Physics ccUiTse attempts to provide students 
with an appreciation of many of the concepts and fundamental 
technical principles utilised in the vorlc world. Material is 
structured for the students in the program so that the scientific 
understanding from the physics viewpoint on the how and why 
of industrial prcc3s.sas become part of their general knowledge. 
Besides the importance of assimilating the technical fundamentals 
in the area, students are given experiences in developing on 
orderly approach to problem solving. A disciplined method 
of thinking is promoted in the youngsters which will enable 
them to better organize their methods of researching, analyzing, 
and overcoming problems. 

The work is being presented in three units; properties 
of matter, mechanics, and electricity. With the fundamental 
background in the characteristics of matter an Industrial 
)’rep stuc'L^nt should have a more curiosity filled realization 
of his v?orld. A condition of asking, "IJhy are things the 
vay they are?'*, is a prime goal of this unit. Thg prac tica j. 
aspects of this study deals with the measurement and utiliza- 
tion of various materials. 

The pachunics unit is basic to all industrial processes . 
From cirprrienccs gained in this area a student should be 

to tackle problems in the use of tools and equipment. 

I . 38 









An opproc-iaticn in design, cnre, and utilization of this 
equipment; is also stressed in class in cooperation ^^ith the 



shop :,nstt:uctors. • 

Becnuno olcdtricity is a prime energy source for most 
industricL activities it is presented as a lengthy unit in 
the phycics class. Instructional material and lab related 
e3ipcr 5.2iices prov.tde a background leading to a safe and 
applic able \7orkii;g knovjleclge of this field of study. The 
presented work concerns itself with the weaving of abstract 
concepts into practical approaches in acquiring an understand- 



ing of electricity. 

Much of the instruction in Industrial Prep physics 
provides for student discovery rather than offering a formal, 
lecture and laboratory presentation. A major portion of 
the work is conducted by the students in laboratory sessions 
and team projects. There are ten team projects for the 
students. They V7ere selected and developed because they 
provide problcB experiences that students can overcome by 
themselves and also, they enable youngsters the opportunity 
of being part of a research and development team and thus 
roaU^j the resron:;ibilities and satisfaction of such 



v;ork . 
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lesson 1 - M eanin --4 linporta nce of Science 



1. '.Jhat ocriimon Chlngs which tjo have today i-iere not available 

fifty years ago? 

1.1 Fluorescent liguts 

1.2 Tr . •> n r i £• - o : r d :lo s 

1.3 Televisions 

1.4 Automatic transmissions 

1*3 Pcijcr brukvGS and Si-C’v»ii.ng 

1.6 Jot c.ir;.rait 

1.7 Long distance direct oxaling 

2. Science has made possible the developaent of these things, 

2.1 VJhat is science? , 

lih A pr^oess'of1afher?ngftestins and organising 
knov? ledge. 

2.2 Ho"? does science br?.ng about these advancements? 

2 ! 2 l‘'''From°bLic's 2 ientific study the Idea of a strong 
chemically formed fiber was developed. 

Laboratory experimentation was carried on until 
a fiber with the desired properties 
A small scale factory was designed and built to 

produce the fiber. _i. 

Sample products vjere made from the fiber and 

presented to potential users. . 

2.25 When the production problems 

and a market for the fiber established ihen 
a full scale plant was built and the material 
became generally available, «- 4 «_ 

ContincSus study is made for better production 
processes and for additional uses of the product 

3. Assignment •• Cover textbook and become familiar with the 
location aad content of the general aids 

i.e., glossary, table or contents, index and appendix. 



2.22 

2.23 

2.24 



2.26 



lesson 2 - Divisions of Science and Scientific Method 

1. Quiz on the use of the book. 

2a'’%cry' hnSrf to sot up rigid linos of division due to 
overlap of orons. 
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Quiss on ‘0:?e Book, 






fol 


N3.*i£e clo’t v fchc^ nwibe.-:s r^hc-rc you cou2.d fiLncl 

2.b:3:lp.s iui;o;.*i./M’:;lano 


the 




2.0 


Tsfinitiicn oV trjavcEongtk 


lo 


•ooeoooo 


2-0 


Lor.a-i:;loa 0 ?: :-.a?o::ination on infrnred *vjavc 2 Jo 


2, 


00000000 


3o 


rago* 'iiitibo:-: f-.::? chcia;:c^: on 


3o 


00000000 




Ccr*i;ni.t5^.2a foi? t^ngllsh and Ho Uric tinics of 

r^c:asLiroo 


Ao 


• 00000 00 


So 


Location of lx; -So?. radon oboLVi rclrciageso 


So 


•0O06000 


60 


Pnrpo.sr^i and genc5:a\ ltt£orir.at::lon oboirU the booko 


6, 


•oooOooo 


?o 


Page nm-iber for €:ce‘;lon on Saolc p’ro^erftiee of 
Gases 0 


7* 




Go 


Definition of dlspu.'ilon 


8, 


OOOOOOOO 


9o 


)?byslca.l proper tl&s 6f pure metals 0 


0. 


•ooooooo 


iOo 


Location of fib orper huint oa coave:? lenses 0 


10; 


00000000 
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2.2 Ba»lc division - living imd non-living 

2.21 Living - Biological 

2.211 Botany - plant life. 

2.212 Zoology - animal life. 

2.22 non-living - Physical 

2.221 Physics - matter and energy. 

2.222 Chemistr}^ - composition of matter. 

2.223 /Astronomy - sun, moon, stars and planet 
2 . .2 24 lie t eor o 1 ogy - v;oa t her . 

.•‘...225 Cvcolegy - earth. 

2.226 lletal.'.crgy - composition and structure 

of metals. 

3. nbr?t is phvfics? 

3.1 Situations where principles of physics are used. 

3.11 rricsengcrs in a car being thrown to the side 
on a curve , 

3.12 Uniiig mats on the floor in the gymnasium. 

3.13 Using aids to lift heavy loads. 

3.14 Grounding electrical tools when used outside. 

3.2 Definition: Physics is the study of matter and 

energy and their interclationship. 

3.3 Divisions of Physics - based upon type of energy 
involved . 

3.31 Mechanics 

3.32 Heat 

3.33 Sound 

3.34 Light 

3.35 Klectricity 
3.33 Huciear physics 

4. Scientific Method 

4.1 Aa orderly rnd logical process for solT^ing a problem 

4.2 Steps involved 

4.21 Dc f ine p.-.*ob lem . 

4.22 Gather facts through careful study and ex- 
perimenting. 

4.23 Set up possible solutions based on gathered 
facts. 

4.24 each pos;'iblo solution and test for 
validity. 

4.25 E.linimnte unworkable solutions and test the 
others aga.in. 

4.26 Drav 7 conclusions 

5. Ansignment - Select some problem you have encountered 
and use the Scientific Method to solve it. 



LFSSOr! 3 - Science of Matter 



I>vo fioveral rtndcnts read their houie^jork assignment and 
discuss v;ith the clu'-s. 



2 . 



5 

J 



3. 



4. 



What is matter? ^ u n 

2 # 1 Displsy a nurabsr of obj octs (book ^ pise© of cnslki 

water, pencil, etc.) " 

2.2 What do air these objects have in common/ 

2.21 All take up space 

2.22 All have_ weight 

2.3 Definition - Matter is anything x^hich occupies space 
and has weight. 

!*nint io the composition of matter? ‘ j 

3.1 X!urliost concept - a piece' of matter could be divided 
indefinitely and still retain its characteristics, 
Democritus sum^ested a limit to the division of matter. 
3,21 r.'o’^occci the idea of ultimate particles, 

3^22 Four types of particles,^ 

Stone, water, air, and fire. 



3.2 



3.3 Molecule' 

3.31 Smallest unit into x-?hich matter can be divided 
X' 7 £thout changing its characteristics, 

3.32 Size c£ laolecule 

3.321 Very hard to comprehend ' ^ 

3.322 If a drop of x^ater was magnified to the 
size" of the earth, each molecule would 
be about three feet in diameter, 

3.323 Average diameter 3X10”^cm,^ 

3.4 Properties of matter are dependent upon arrange- 
ment of molecules, ' . ' ] 

3.41 l.'olc'.'culcs of any* on'G material are all alike 
end arranged in a partic'ular manner, 

3.42 Molecules of diff^orent materials are not alike 
and are 'arranged in different manners, 

3.421 iray be dozer together or farther apart, 

3.422 Hay be held more or less tightly, 

(Use styrofoam ball models of 'mole- 
cules and crystals to illustrate.) 

3,Ii Any change In matter which does not alter the 
the L i:r ucturs' of the molecule, 

3,52 Examples - change of state, bending, molding, etc 

Azcigr.T.ent - ^Jrite up cjsfj-nitions for ne\^ terms in de- 
finition Lcctlou of notebook. 



Study definitions. 



LESSDT^ 4 - Basic Fro:^erties of Ilntter 



o 
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1, Develop concept of a basic property, 

1,1 a number of various objccts—book, pencil, 

ricue of ebaik bit of i:ecal, glass objects, mer- 
cury, '.JoC^r, etc. 
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•= 



2 . 



1.2 How i'xo all theso* objects similar? “ 

1 3 Evolve concept that basic properties are those which 
all rr.nttcr have i.n common, 

2,1^ '"weight - force exerted by gravity on the object, 

?!2 Voliirre - space occupied by object. 

2.3 Inertia - resistance of the object to a change ip 

motion, ' . j: j 

llass - the measuro-.ent of the quantity of inertia. 
Density « coHiperison of the object s weight to 1-3 



2.4 

2.5 



2.6 

2.7 

2,3 



volurr.^’ 



J 



X- 5 ^cn< 3 t^ubllity no t?70 objects can occupy tns 



f'xics tl\0 txrr.3« 



?o!iroG'L *“ s?-CG G 7 ii 2 ts b3tv7Gsn particles of niattcr 
into uhich other rratter erm penetrate • 

Coiier icn attraction of the same kind of molecules 

2,9 Adhesion - attraction of different k5.nds of molecules 
for each other, 

2,10 State of matter' , ^ 

2.’:uJl Solid state - has a definite sise and shape, 

2,Y<j'2 Lihuid state - has a definite size but no definite 

2,103 Gaseous state- has no definite size or shape 



Assignment - Write definitions of terms in definition sec- 
tion "of notebook. Study definitions. 



LESSON 5 - harjA: Pre^rties o f Solids 



1, Quiz on terms from lesson 3 and 4. 

2, Whett irj' n solid? . j u 

2.1 Ihat b;:cte of rt;:attcr which cs a definite size or shap 

2.2 General typas cf solids, _ _ ^ 

2.21 irv.itailine ‘ , „ 

2,: 11 hDlccules in an orderly arrangement, 
2,212 Hetals, ice, diamonda and table salt, 

2.22 /-'''.rphoue 

2.221 Wo“ orderly arrangement of molecules, 

2.222 Plastics, glass and tor, 

3, Properties of solids, 

3.1 De-'cndint upon the amount of cohesive force, 

3.2 Hnrdner'^ - ability to resist scratching', 

:>,3 Ton ,hnc 3 S - ability to withstand a permanent change, 
3,4 Naiicr.hility - ability to be hammered or rolled in- 
^ ^ 
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3.5 

3.6 

3.7 

3.8 

3.9 

3.10 



Duct ility - ability to ha drown through a die. 
Elasticity - ability to recover from destortion. 
Tenacity - ability to rccict pullins opart, . 
Kachinoblliiiy - ability to be shaped by cutting tools. 
T^us'bi ity - ability of n material to be jolnco 

to'^Gthcr by aaltlns 

Conductivity - ability of a matferial to permit the 
flov o: olcctriciil charge or heat. 



4, Arnif’^n'int 



Mrico up rnd study definitions of new terms. 



^S SCll - ?rcrsrttes o£ 




r.evlcw dafinitiens of: Hardness, toughness, Balleablllty 

and ductility. 

llardfiass 

2?ll^**Cutting tools - carbide lathe tools and dia- 
mc'id drills, 

2.1? B'"?rit.'» surfaces - reduce wear. 

2.13 Abrasive \;hcols for cutting and polishing. 

2,2 Measuring hardness - use picture projectuals for 
overhead projecter to illustrate « 

2.21 Hardness points - a set of samples with known 
hardness v?hich can be rubbed against the sur- 
f;!ce to be tested, 

2.22 Uodwell hardness test ^ ^ 

2.221 A hard metal point is forced into the 
gixrt'oce under’ a predeteroined amount 

of force. ■ ..... 

2.222 Tiia depth cf penetration indicates the 
IrrJnecs of the surface. 

2.23 SchleroscT'^e Tost ‘ . .. a 

2.231 A LTili hr rrlcncd irotal hairmer is droppeo 
Ire 1 a fiKc i height upon the surface. 

2.232 Height to v'hich hatrr.or bounces la an 

, indication of the hardness. 

Toughness 

3,1 Iti oo:. ti^nce ^ ..... 

3.11 Supporting i*'.ar.bcrc for buildings need to with- 
stand her.vy londc. 

3.12 Crer.Ualinft on an nutor.obilc engine is SUD- 
jeeted to high stresses, 

3,3 3 « ny tcol3 roepaire ability to withstand large 

fo-rcc— r ;.crf-'drivcrs , birrrrors, etc. 



8 
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4 . 



5. 



6 . 



3,2 Prr.ducin^, toiohnesr 

3.21 L: :ir;af.ng t:)c:cn building trusses. 

3.22 process for cidking crank shafts and 
toois. 



lInllci.Sii;ty 

4,1 Dcvclci*a very tou^h caterials. 

4.11 iloJling structur.'il steel, 

4.12 Fo-gin'j crai.kshnfts and certain tools. 



4.2 



Cm G 
Cl'i 

4.2l“ 

4.22 

4.23 



T^r ’icrlly rrrduc i various ferns from a basic 



"i*' beans fren rcctcnmlar 
Fb?Dtn and 

*v- ;r. J r.rcd I . r stoc'c fiteel 



ingots. 






Ductility 
3.1 rr.v;ir>- 

5, it ^ -accr.n oi pulVing rtaierial through a die. 
5.12 1 rolling of \;irc and scaalcss pipe. 



’>,2 Extrndi.r. : 

5.21 r::ocess of pushing iratcrial through a die. 

5.22 Alt'-inun rnu steel .roldlngs. 



Assirnnsnt - For each of the four properties listed in 
the lesson find three obiects in the noma vhich arc de- 
pendent upon trrir prc.icrty. 




Pronrrtles of Polids - T^lasticity 



1 . 



CTiCc’: over \;itli the group snnic of the lists written for 

he. It*.: or k. 



Definition o? 

2,'. r'-i:- 

2.2 Siircr.-o**"- 

2.3 ntraiii- ■ 



elantlcr'.ty 

rv Co rr-'O^cr frr.?. distortion, 
c^'co pro. luting the distortion, 
he diatcrticn which results froa the stress. 



Types Cl cl.r rX±c±ty 
3,1 Esterxfion 

3.11 stress c'»uses an increase in Icmgth, 

3.12 F.s '.r.ples; spring b.nlonce, elastic band. 



3,2 CoTTi ^ror "sloTi 

3.21 x;iv xjtress cauL.es a decrease in length or 

voiu...'0, 

3.22 r':.^Fnlcs: coil springs in a car, springs in 

a n.^t..trcGr., 






icrsicn 
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3.31 The stress tends to t^Jlst the 

3.32 hxairplc: Torsion bers on automobiles. 

3^41^^^hri stress tends to bend the object. 

3,42 Er.ci-p^ec: icitf springs in a car, diving 

board, watch spring. 

Elacwic 1 ndding increasing amounts 

to a r ::ir3 until it beccres pernonently distorted. 
4,2 - The cm:jlioct rniount of stress which 

will produce a permanent distortion. 



5.1 



5.7. 



* ^ . nights to n sprint and record the amount it 

's" for cr.cn weithi*. 

Caicut.Lo tne r atios of tiie weights to the amount 

5.3 clnclurixon! V/ithin tV- clcstlc Unit the rntlo o£ 
Gtre'-. ‘*0 strain is .af.cant. 

S^i^^A^force of 6 pounds stretches a spring 18 

5.42 Vv?j*fa: ". ill tie spring stretch under a force 
of 2 pounds. 

5.43 Soln.tion: 

6 !•». t. 2 lb. 

Lwl-ila ^ XJl # 

18 in. X 2 lb. 

S T-rr 



5 « 6 in. 

5.44 Hcn^ r.uch force is needed to stretch it 15 Inches? 
5 .45 Solution : 

6 1^ .. F . - 

10 in. " 1> in. 

F « 6 lb> X 15 in. 



6. 



/. isigr.n:cn*: 



F « 5 lb. 

- V'orksbeet 



on elasticity. 



8 ** Prope rtins of Solids ** Tena city 
1, Check ovrr worksheeU assltnr:?nt on elasticity. 





DeftC 



i 

B 

I 

Q 

Q 

Q 

D 

1 



Knr. & 

S,?. riiy.iics - I/cr!:shc'ft cn Slaaticilty 

ir=ho 3 :?h-n a £;.'ree of 4.0 lb. 

r^rN *^ ^ f!3ri’.ig oi3.l Stroiich imdesr 

cjch c:: tr.,} icoj;.lo:/:.ii 3 fc :cco. 

•U XeO U« d« 32 «0 Ol‘.nCd3 r«**,,a,e*jo 

be 12,0 lb e. 8.0 lb. 

c» 5i0 Ibj oeo»,,oe, •*..** f. 24.0 ouncQS *••»•..**«.. 

2. 4 st?:GCcI;cj 16.0 in::hos under a force of 8.0 lb 

b. i.O feat a. 3.0 iiiches 

c. C,0 inches £. 2.5 feet 

is huns on o sprias, the spring 

?r‘, sttoteS «hon tte fll- 

IOWXIV 5 t cJJHan ,-re htmg on it? 



a. 


500 


d. 


750 R 


b. 


300 


A 


1.2 hg. ................. 








c • 






900 


4. 


rope stretchaa 3 ft. under a 
foica of SCO «b. tioij far wniiid the folloainr lensths 
0-. the same rope stretch under the snice a^St^force? 


a. 


100 f th c 90oos4^oaeo*o### 


d. 


ISO ft 


b. 


75 


e. 


.125 ft 


c , 


2^ vfc 

’ •*i»t •ocooooocoao^o* 


f , 


60 ft 



0 
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f 

*. • 



T-nacity ^ 

2.1 Daf iDiticA - *Ihe ability of a material to with 
atand stress. 

2.2 Tyron 

?.21 T'n'.ior. 

2 . 22 Ccir.p.'ascion 

2.23 Shear 



o 
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3. Tc.^slcn * ... 

3.1 llie fllility to withstand being pulled apart. 

3.2 * 1 . cc . - i . ■ '.18 ^ 

3.21 CrJics support 5 H3 a bridge. 

3.22 Tc;; rope. 

3.23 Gu/ r.i T.V, antenna. 

3.3 Tansilo 

3.3T :ca rcrulrad par unit area to pull apart a 
wxrj or *>ar of c:a‘;Grial. 

3.32 For.?ulG T.S. « i. 

A 

3. S'!! T.f. is tensile strength 

3.322 P is force required to break' the sample. 

3.323 A' is the cross sectional area of the 
sarp! G. 



3.33 

3.34 



Units«for tcnailo^strcngth. « 
Ib/ir p dynes/ ca*^, newtons/ ca^ 

2 ' 



ji: nr: lies : 



3.341 A wrre 0.025 in.^ in area breaks 
under a force of 750 lb. What is 
It's tensile strength? 

750 lb. 

0,025 in.2 

T.S. « 30,000 lb ./in. 2 

* i 

3.342 Wlint Torce v:ill break a wire 0.015 in.‘ 
in area if the tensile strength is 
250,000 Ib./in."^? 

250.000 lb,/in.^ *» Q.oii in,^* 

F 0.015 in.^ X 250,0^0 Ib./in.^ 

F - 3,750 lb. 

3.343 A wire with a tensile strength of 

750.000 Ib./in."^ breaks under a force 
of 1,500 lb. What is it*s cross sec- 
tional area? 

750.COO lb./in.2 „ 1 ,500 _ 1 ^ ^ 

. J.5C0 lb. 

750,000 ^ 

A « O.C02 in. 2 

12 SO 



A 



1 

i 

1 

1 

"I 

J 



] 



4. Ccmprosnicn 

4.1 The £:*>ility to V7ithstand crushing. 

4.2 Appllcnt^ons 

4.21 A r.teeX coluaai in a building. 

4.22 Ccncrete pia:a supporting a bridge. 

4.23 Legs on a chair. 



4.3 Measutrl'^ig cor.precsion 

4.31 F'cnrcssod ijs the unit stress. 

4.31!;. Ratio oi j'orcc applied to the area 
upon \7hich the force is exerted. 
4.312 Formula C.S. « F 

"S 

wl'.c..*e C.S. u corr.oreasional stress 

F n force applied 

A » area 



5. 



4.32 Erre'aple: 

Vhiac i^ the coQpres'sional stress on a coluon 
20 in.^ in area* if a load of 96»000 lb. is 
applied to tho column? 

^ 96,000 lb. 

* ’ 20 In. 2 

C.S. - 4,800 lb./ln.2 



Sheai: 

5.1 The ability to v^ithstand separation by sliding 
apart. 

5.2 Appliaations «• rivlts and bolts holding materials 

to-TCtber . 

5.3 Measuring shearing stress 

5.31 Force per unit cross sectional area applied 

to the* object . ^ 

5.32 Formula: S.S. » ~ 

A 

vherc S.S. » shearing stress 
F a force applied 

A t9 cross sectional- area 



5.33 Ejiample: 

V/Iiat is the sheering stress on a rlvit 1.5 in. 
in area if the force applied is 3,000 lb.? 

5.5. « 

1.5 in.^ 

5.5, « 2,000 lb. /in. 2 



6, Assignment « Work, sheet on tenacity. 
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Q 

S 

Q 

Q 

D 

Q 

D 



n 

.J 



L 

D 

a 

0 

n 

t 

u 

D 






Z^Ci 



io?o rhyjico - Ihivkahiset cn Ycn.^city 



VaU::'.^ foi.' uhj tcnsila stvcD^uh of rrcitoi-vijls will be found 
in tlie i:J: tCibXc.^ >r» y i\'t.\icy.:s 



k ^ c 



3 0 

bo 

Co 



A ojb.lo to be n.:d<i :;h:lch v;iii. h-ve a br»jc:!:5ns stiTcusUh 
of 5..OC0 il:. V?h: t vh.iuid tivi biiCtivniJl ore^i of tha 

c«;blc bo fit each 'jf Clio foUnv.us KiCctioJ.So 






^o9at''000'4«>idoc*o.''’0«»^tfc0wc09 

C C O O O '« J V o ^ a O A i» f; C 3 O O 



2e if tlVJ bt ii.'.’ XTt^ £»o*" <-;# ^CeiTCJ G^Cv J JLo . f UiUt 'v^^tlLo CilO 

O-T-iW of each O'-ica :u he? 

do Altiizinuii ct. coaoooodo 0*9 ooooaooooaoo 
bo Coppoif oo ooooocooocoaooooooood^ooa 
C p C>JW ^ '»C or. 



3o 


Fliid 


thi bL'yakins 

9 


do 


OoOl 


in a 


b. 


OoOi 


?.no dijCisuGs: 


C V 


0o24 


irio diasjtiir 


dc 


OoZl 


j.no cj:<.ji2.5':Gt* 


4o 


tic is 


load of .150;. 

* 



OOOOC OC9 4*OOOOC^OCOOOOC oo 
^ e & JOOOOOOOftOCOOOOOtfOOO 
000< C90C<^9C>O0C90000f0CCO 

^Tl ^i>c ooof. ooocrcoooooooc o 



JU,, vvA**r Vo ..4^ .ou. .. . 

CJlu=?a hOci Cho f 3\/ c: o:;i sccCjicjii^l ^vqaSi 



0 c 


100 in ^ 

f 


f' 

vr * • cf 


’ Cl 


•J O f' ^ ^ -i W v> C* O ' J-lJ c / o 


bo 


rr. 2 

.# V rf- « a j 


c.:*. 


C£ 


C. - . .. .o ; ,.c " . Ibc/irie^ 


Co 


2 

/;:> . -lo 


C,-'. 


z. • 




d. 


o <T-. 

V. U c 


C.;K 


to 


.-. .> o o r M J *• C o . •. c- C. / .?.ll « 
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5*. Jtf atcal h. 

be; tlH 
1 JLo.;Xh 5 

a, 650,000 lb, 

b» Ao 2 tons 

Co GjCCO Ibo 

do luA 



on 'ronr,c:-.uy - Prigw 2 

]j i! ahc-**: atL*onr;uh of 3..2CO.COO^ 3.b.,/inj^, wheC 
i n.lni.r'un of u srivou to v.*itiio£«snd tuo xoJ.** 
;J 30 jV 



A « 
A « 
A « 
A « 



oopotooooo'>dooou 



• ooocoooo 



• f>w»VVOO«C oc<* ooow 



OOCOCOOOOOOOOO^c* 



±nJ 



iHo 



in 



ino^ 



lEGSOM 9 



of SoHdn»-M9chi.Ti.nbilltv, Fnsabllitv 
rr.d Cr-^:^!Cwivlty 



1. Go over \forksheet on tenacity* 

2. Rnchirinbil:*.ty 

2.1 Uase x;ith v:hlch n KaCcrial icay be shaped vith cut- 
t; ng tods , 

2.2 l^cponds upon how strong the forces are \<;hlch hold 
the molecules of the metal together, 

2.21 In r /.'ral cho i.rsrcier the material the less 
it*:; ability to be machined, 

2.22 hluL'inua, which is soft, is easily machined 
and can be rhnred more quickly than steel 
which is much harder, 

2.3 Applications 

2.31 lathe operation - determining speed of feed 
for a given depth of cut. 

Example - speed of feed for a 1/8 Inch deep 

Cl? • 

Aluminum - 1200 ft ./min. 

Brass - 600 ft, /min, 

Steel (soft) 300 ft, /min, 

SfcG:;l(carborii25 ft, /min, 

2.32 Drilling - clctcraining drill speed for a par- 
ticular size hole, 

Exrmp.le - drill speed for a % inch hole. 

All miuum - 4585 rpm 

Brass - 4585 rpm 

Steel (soft) “ 1375 rpm 

Steel (carbon) - 764 rpm 



3, Fusibility 

3,1 }’nse with \?hich a iratcriol tpa> be joined to another 
material by melting, 

3*2 Applications 

3,21 Ccr.mcii soldering 

3.211 bateriais to be joined ore heated but 
do not melt, 

3.212 Fuuing mnterinl melts - e,g, (Mixture 
of lead and tin,) 

3.213 Materials fused - copper, lead, tit., 
galvanized iron, etc, 

3,234 Used ixr simple joining with medium 
strevigth and for prevention of leaks. 



3.22 



Sil'. ar sol dc’-’ing 

3.221 Basic process the same as common soldering, 

3.222 Fusiny rra ter ial- -silver, 

3.2/3 Tcinpr *ir::ure required is higher, 

3,':24 Uccil t:h?ro greater strcpgth is required 

and cn cor/? m'ltorials tjaare common solder 
v;en't fur.e. 



3.23 Brazing 

3.231 Lacically tb« sane concept as soldering 

3.232 Fusing catcrial-’-brass. 

3.233 Vc^'y high tomperstures required 

3.234 Used for h’ntGrials xchcre soldering x^lll 
not hold end ;;here greater strength is 
required . 



3.24 Welding 

3.241 Materials to be joined and the fusing 
cjstcriai are both melted. 

Fusing cjtcrial is generally the same 
as the iraterials being joined. 

V.i.-/ hi.v* te-jeraturno arc required. 
PjxJuccj the tjtroajeec type of connec- 
tion bctx;een the pieces. 



3.242 



A O 
. » . A-i- J 

3.2/4 



A# Co’*idu''itivi^'V 

4.1 live cal '3 *7ith vjhich a material x^ill pass electric 
charge or heat, 

4.2 Depenrls «:pon: 

4.21 The number of easily moved electrons 
4.211 Hetalo ir.ro best. 

4.T.12 Uon r.Gtnlo are generally the poorest. 



4.22 The higher the temperature, the poorer the con 
duetivity, 

5. AGGXgnment - Study for test on general properties of 
matter and properties of solids. 



LESSON 10 - I-ntroduct ion to Liquids 



1« Compare a liquid to a sc lid . 

1.1 liOT;- rre they rhriilcr? 

1.11 Both have weipht. 

1.12 Both maintain a constant volume. 

1.2 Kc/» arr: tl ay different? 

1.21 Solid can stand by itself. , . 

1.22 Liquid needs a container to hold It. 

2. Definition of a liqu5.d - that form’ of matter which has 
a definite size but no definite shape. 



3. Ccthor^-cn cf liquiclr. ^ u 

3^1 Tiic pvoporty responsible for holding the liquid 

particles together. 
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I 






.j 



n 

i 



J 



•1 

1 

I 

. .J 



3.2 Illcctrsuc ccheijion of water by: 

3.21 Measuring the force needed to pull a flat 
glass nlnte off the surface of water, 

3.22 V/rtc-* hnrcnier 

3.221 A sealed glass tube half full of water 
with dost of the air removed from the 
rest of the tube, 

3.222 Water strikes the bottom of the tube 
with a loud, sharp sound, 

3.223 oir.ee* there is no air to hold it back 
the water crops as a whole unit thus 
the loud noise, 

6, .'iCih of li’/ iVlcls 

4.1 A firmer p.lccad in v;ater has some stuck to it v;hen 
it is removed, 

4.2 hip attra '.Sion bnt»;ean molecules of* water and those 
of tha i in' ar is g reater than the water molecules 
for each other, 

4.3 Trocass is called ‘*wetting," 

4.4 T requently the degree of wetting needs to be in- 
creased, * ‘ • 

4.41 Grease and* oil are not wetted by water,* 

4<42 A witting cgxv.t such as detergent or soap 

when added to the water will increase its , 
wetting ability, 

5, Surface tcnaic'n 

5.1 1‘loat a razor blade on water, 

5.2 K3r.ain.e tha Ctinp'a of droplets of vatev and mercury, 

5.3 Cc'iGsive fcrcas are trying to pull the surface mole- 
cules into the liquid, 

5.4 Causes the surface to act like a stretched elastic 
film, 

5.41 Ejitrc force is required to break through 
tha surface, 

5.42 Caur.ei free liquids to assume spherical shape 
as" the spiicre has the largest volume with t*ne 
smallest surface area. 



G. Crjp5,llrry action 

6.1 Kiike a capillary tube by heating the middle of a 
rhert pic 03 of glasc tubing until soft then pul- 
li'.g it c :t into a Icng th.in tube, 

6.2 tiivort a piece of tho tube into colored water and 
observe the height to which vjater rises, 

6.3 Insert a piece cf gloss tubing into riiercury and 
observe tr.e depression of the liquid level, 

6.4 Evolve definition of copilJ.ory action - the ©leva- 
tlo:i or depcescion of liquids in small diameter 
tubes, 

6.41 Elevation occurs when liquid vets the tube, 

6.42 Depression c cci rc when liquid does not wet 

tuir.*, ■ ■ ... 

6.43 Tc.c smaller the dlairntcr the greater the eleva- 
tion or d^pvocsicn. 




lA 



S6 



* 6,5 Applies tiioas 

6.51 Blotting paper and towels. 

6.52 Dratiing blood srirsples for blood tests, 

6.53 Watering houre plants from the bottom, 

0,54 Wlck.T in c/.nplng lanterns and stoves, 

7, Assif^nraent - Write up definitions for new terms in note 
bool;. Study the ceflnitions. 
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X , i " T ‘,Ct V?. ^'zo^ V B v! s ysti cy 
1, Quiz on terms developed in Lesson 10, 



2, Vi' nc'iGity 

2,1 i-o'or out into beakers different liquid s, 

2.11 \;atcr, oil, glycerin 

2.12 compare rate at which each flox^s 



2.2 Drop sraall rteel balls into each liquid and compare 

t'i 'i '-’aiG ')f ii,ll in each, 

2.3 Evolve concent that viscosity is a measure of the 
oppositicn oi a liquid to flowing. 

2.4 A’-pllrntloM - grading of oils, 

2.41 #10 c;ll is light and flows easily, 

2.42 #30 oil is heavier and flows less easily. 



3, Buoyancy 

3,1 Illustrate buoyancy 

3.11 With a spring balance wnigh a piece of metal 

3.12 Weigh it: again when the metal is submerged In 
water, 

3.13 Record the difference in the two weights, 

3.14 Repant T.ith objects of other sizes and weights. 
3,>.^ Conclusion to bo drawn is that water exerts a 

force on an object which is dependent not on 
the v;eigtit of the object but on its size. 



3.2 Archimedes *r::inciplG 

3,21 Uei/:;- ,n overflow can and catch bucket deter- 

o •- ;s weigh-: of the water displaced, 

oompr. 'G weight with the weight loss of the 
object in the v?atcr, 

3.23 Repeal* the wori: using a liquid of different 
density (alcohol, carbon tetrachloride) 

3.24 Evolve Archimeacs* Principle - the buoyant 
force ererted by a liquid on an object submerged 
in the liquid is equal to the weight of the 
liquid ciisplaccd, 

3.3 Floatiiig cirh. ci ;5 

3,j 1 ir the density of the object is loss than tb.at of 
the '.X U id ihen tlie vreigiit of a voluine of liquid 
<'qu- X ' o uxo vrU-.r-c of object is greater than 
the 1.'. I'.j at c.f ti.e object. 
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J 3.32 The object t^lll float and the amount of liquid 

displnced will equal the weight of the object 
not its volume, ’ 

4, Assignment - Worksaeat on buoyancy# 



12 “ Llmlds«»«»£- coclf ic Gyavlty 



' i 

..j 



1, r.evicw the n'cirkshcat on buoyancy, 

2# Ways of o::prassing density, . * 

9 0 dcnrity^.-S/cm'^ k-Zra^, slu'-s/ft,^ . 

2.2 Je?.ght dAin::xt-.y--lb,/ft,^, dynes/cm^, nt,/m^ 

3. Problem arises for listing the densities, 

j,l To set uj tables for each way of e:Kpre8slon would 
prove too cunberacme, 

3.2 No one unit of expression Is necessarily better 
than another , 

f *=yp8yensity expression has been developed. 

are expceroed as a multiple of a standard, 
iW soiids and liquids standard is water# 

4# 12 i‘or gases the standard is air. 



A,2 



Called Specific Gi^ravlty - the ratio of the density of 

density of a standard# 

Ah^Zl Formulas Sp* Gr« « Dq 

where Sp# Gr# *» specific gravity, 

l>o « density of the object# 

©8 » density of the standard# 

4 #22 To work with* this concept the various densities 
of the standard* must be known. 

For water they arc: 1 g/cra^,10Q0 

dynes/ cm*^, 9,800 nt#/m3 

and 62,4 lb#/ft,^ 

4#23 Examples: 

' Wh 

ject 



4,231 What is the specific gravity of an ob- 
whose density is 380,4 lb, /ft #3? 



Sn rh. . 380.4 lb. /ft .3 
P* “• &£A lb ./ftp' 

Sp, Gr, w 6 
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Date 



T7orfcshc‘Gi: on Buoyiiucyo 

Dcn^ilty of xcafcer -• 62 o4 Xb/Gt^j,980 dynes/eni^> 9800 nt/ta^ 
lo Complete the follo^rins table a 



Weight of Object 
3.24o8 


Volume of Object 
lo58t^ 1 


Buoyant 
force of 

Welter 

.... 


Weight of 
Obj <, in Water. 

i 


196000 dyn;; 3o 


100 0 cra^ 






39{>2e0 ato 


2 






SOOoO lb. 


2 


. 


— - - - - - 


28400 dyntSo 


15 cm^ 






58800 nt 0 


2o5 B? 







p-JoblGzna - Do a 11 tio'ik on a separate sheet of paper in a 
nest and orderly aianncro 

2o A 30 Mock has a density of: 1000 dyhes/cm^o If it « 
i‘j placed in alcolrj.l which has a density of 700 dyiies/cm 
how much will it weigh in alcohol? 

3,; A 3o0 ft^ olvjsct floats with 0o5‘ £t^ above the water* Kow 
much does the object tjeigh? 

4o A lOoO ft^ object weighs A99o2 lb* Mil it sink or float? 
If it floats how much of the object will ba under water^ 
if it sillies what will it weigh in water? 

5« Alcohol is only 0o7 as dense tis wator* An object weigh- 
ins 100 Ibo flcats in water „ If the volume of the object 
is 2o0 ft-^ will it sink or float In alcohol? xSsp;.aa.n your 
y-riLwer * 
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4,232 The apcicific gravity of aluminum is 2,7, 
What is its density in dynes/cm*^? 

“ 980 dynes/cm^ 

Do “ 2,7 X 930 d3mes/cm^ 

Dq « 2646 dynec/car 

Note: To’ find density, knowing specific 

gravity multiply the specific 
g.ravity times the density of the 
standard in the system of units 
desired. 



5 , Nea curing rpaciiic gravity, ‘ 

5,1 Develop constant volume and constant weight expres- 
sions roj; cpeciiic gravity, 

^ ■ W„ L 

Do and D, “ . Dg - ^ 



5.11 Sp. Gr. 



where: Wq *» weight of object, 

Vq « volume of object, 

Wg « weight of standard 

^8 ” volume of standard 

5.12 Substituting for Vq and Dg 

Wo 



Sp, Gr. 



Vo 

^ 



Vs 



5.13 



5.14 



Wo Vg 
Sp. Gr . « — X — 

Vo Wg 

If'Vo « Vg then Sp, Cr. w 

Wg 

gravity equals the weight‘'of 
divided by the weight of and 
water, « 

If Wq « Wg then Sp. Gr, « ^ 

V^ 



or specific 

the object 
equal volume of 

or specific 



gravity equals the volume’ of the standard 
divided by the volume of on equal weight of 
the objects. 



5,2 For solids 

5.21 Can use expression in 5,13. 

5.22 V/g vjlll equal the buoyant force exerted by 
Writer on the object. 
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l-Icime 



DcltG 



?hy.-:lcj UovkJs’r.ee*;: on Sisiicilfic GriJvityo 

^ n 3 

DGns:l{:5.ci; of 62^.4 Ibo/fto"^ lo95 slugs/fto*^ i g/cn 

930 dyiiQijJcii? 9,800 iit/tc? 1000 kg/a^ 

;Jy.i:d ths si*dv:lt::lGS of tlvs follox'7ing mat:GV 2 .aiSoi 



Ic 



ncJtor?.j5. 
£U T’::uO>: 


density 
1078 dyn^-s/cm^ 


apeciflc gravity 

ocoouooo 


b., /iU:~:Uiu^ 


168 o5 Ibo/fto^ 




o O 0 0 b 0 O P 


Co Glass 


2500 t:g/rP 




oeooooop, 

\ * * * ! I 


do lead 


10o6 g/cra^ 




e o 0 0 o 0 0 o 


Co 


73j,5C0 ht/ra^ 




o o o b b o o 6 


f 0 Gold 


1204 Ibo/fto^ 




oooooobo 


go . Copper 


0o93 s/cB^ 




oooooooo 


ho I'jiV cuiry 


13 o 600 kg/ra? 




0 o o o b'o o o 


Find the deunslC-les of the foUo^rlng in 


the requested units « 


Specific gravity 


.Density Specific gravity Density 


a 0 2 0 0 


0 0 0 0 o O s/ CJH £ 0 


21 o4 


0 o o o o o b / o 


bo Uo3 


0 o o O O O ?«b o f o 5 ® 


3o8 


o 0 0 o p oQ / esn 


Co 7«8 • 


0 0 0 0 o oTlt/tn^ ho 


0ol7 


0 0 0 o O O 81*t33s / 0 


dj 4o2 


o 

0 0 0 0 o odyne s/ c;n i o 


lo3 


0 o o o o o^ynss/ COl 


Go 0o95 


o 

0 0 0 0 o o jo 


5o7 


0 O O O O 


Defcevroine the B»xjciric gravity of each of the following o® 


Height in air 


Height in water 




specific gravity 


a o 13 lb 0 


8 Ibo 




OAOO OOOO 


bo 750 dynes 


225 d3nies 




oooooc eo 


Co 23 osc 


15 C;:;o 




OOOOOOPO 


dp 9 0 C* 0 nt o 


6o45 nto 




OOOO booo 


Co 12C lb.. 


44 ?.bo ^ 

61 




oooooooo 
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r 



Q 

Q 



Q 

D 

0 

1 



Fjge 2 



i;oci 2^X0 Ir.clies In vater o F:lncl the specific gravity 

of the So'xloiyj.nQ liquids f-rom the depth the rod sinks in 
the licuhl.. 



Depth i.'ocl sin 


ks i 


Specific gravity 




Jo 6o0 :ln» 




OOOOOO 




bo 3oC in: 




oooooo 




Co lj4 :hio 




oooooo 




o 

C! 

0 

O 

0 


■' * i ‘ 


0 0 0 0 0 




Oo 0ol3 :Uio 




000060 




/i siiikfiJt rreighs 2^>o0 oso in air and 7.6 oO oz« in water o 
Find the t-pucific gjravity of the folloijing 7.iquidSo 


BuoytiiTv Force 
in water 


Weight in 
X:U'iuid 


Bu©yant Force 
of liquid 


specific 

gravity 


cJo 000k>00 


22 oO ozo 


OOOOOO 


oooooo 


T^O oooooo 


12 oO oZo 


oooooo 


oooooo 


Co OOOOOD 


25 oO ozo 


oooooo 


oooooo 


oooooo 


20 oO 02 0 


OOOOOO 


oooooo 


Co oooooo 


XSoO 02 0 


oooooo 


oooooo 



\ 

U 

D 



er|c Si 62, 



5.23 If object £loat:s a sinker must be used to 

the object to sink In order to obtain the 
buoyant force, 

5*3 For liquids, 

5.31 Usin^j ex^iression in 5,13 

5.311 Bottle or pycnometer method, 

5.312 Bulb or sinker method, 

5.32 Usin^: e?? V;rcsr.ion in 5,14 

5.321 Caller I hyc^rc.aeter method', 

5.322 Host widely used practical method for li 
quids. 

5 3221 bnttory acid, 

5.3222 Checkir,^ antifreeze, 

5.3223 Ilcricuritis su^er concentration- - 
Brix cede, 

5.3224 treasuring richness of milk— 

^ Lactometer, 

6, Assignment - Worksheet on specific gravity. 



LESSON 13 - Introduction to ^ases 



1, Review wor!:oheet on Specific Gravity, 

2, Bamonstratc some characteristic's of gases, 

2.1 Gas fills Its container' - a small amount of bromine 
gas released into an evacuated flask will spread ra- 
pidly throughout the flask, 

2.2 Rapid diffusion of gas- open the gas cock for a 
ffi(3me:it and shortly tne odor can be detected through- 
out the room, 

2.3 Gas exerts pressure - partially inflate a balloon and 
place' under a' bell jar on a vacuum pump plate. As 
the jar is evacuated the balloon expaiids. 

2.4 Gas" has x^ei'ght - weigh the V7elght of air globe, then 
exhaust it and vjeigh again. It will have slightly 
less v7G:lghf, 

2.5 Gas exerts a buoyant force, 

2.51 Fill a balloon' with illuminating gas and it 
will' float in air, 

2.52 Buoyancy of air apparatus - a large hollow 
ball and a small 'solid cylinder are in balance 
on' a small equal arm balance,' When they are 
placed in a bell jar and the air removea' from 
the bell jar the ball becomes heavier than 
the cylinder. 



3. From the prcce:ling demonstrations evolve the general con- 

3.1 A form of matter with no. definite 6izs*.or shape. 

3.2 Cocnojied of small particles which are constantly 
i^oving at a very rapid rate. 

4. Pressure exerted by a gas. ' _ . _ 

4#1 Cc!ussd by the collision of the rapidly moving particles 

vjith the' sides of the container. 

4.2 llentir." a ^^cs causes the particles to move faster. 

4.21 Collide more frefjuently with the sides of the 

container. , . 

4.22 The greater number of collisions result in a 

higher pressure. 

4.3 Adding more gas raises pressure. 

4.31 EKnmple--blowing up a balloon. 

4.32 Mo.^g mclccuios present to collide with walls. 

4.33 More collisions with the walls so the pres- 
sure is greater. 

4.4 Volume effect. ' * . j • j 

4.41 If the space occupied by' the gas is reduced 
the molecules will' not have to move as far to 
collide with the walls. 

4.42 A higher rate of collision results so the pres- 
sure will rice. 

4.43 The reverse V7ill occur when the space is in- 
creased. 

5. Assignment - Study for test on liquids. 



LESSON 14 - Cnfles«-B ovlG*r. L'aw, Measuring standards for gases. 

buoyancy and atmosph-srlc. pressure . 



1. Boy3.e*s Law ^ 

1.1 Run a simple ptessure-volume experiment recording 
the prensuren and volumes. 

1.2 Compute each pressurs-volume product. 

1.3 Graph volume as a function of pressure. 

1.4 From the results evolve Boyle *s Law - the volume of 
a dry gas is inversely proportional to the pressure 
exerted upon it providing the temperature remains 
constant . 

1,41 Formula; =» P 2 V 2 

where » original pressure, Vi»original volume 
new pressure, V 2 ®new volume. 



•I . 



1.42 E3;crr.ples , ^ , 

1.421 VIhat pressure i7ill be needed to reduce 2 
100 ft.^ of air at a oressure of 15 Ib./in.^ 
to a volume of 25 ft.^? 



15 lb./in.2 jj 100 fe.^ = P X 25ft. 3 

_ 15 Ib./in.^ x.lQ0_JtJ. 

, *^2 ‘-2S f 

?2 = 60 Ib./ln^ 

1.422 U'.iaf tjJ.ll bo tho voluce of 6 Utess of 

air at a pressure of 900 dynes/cm '?ben 2 
the pressure is lowered to 600 dynes/ cm ? 

900 dynes/cm^ x 6 liters « 600 dynes/cm^ xV 2 
v« Bs 900 dynes/cn^ x 6. liters 

2 oOO" <^ynes/cm2 



V 2 ® 9 liters 

•2. Measuring stand 3rd s for gases. 

2.1 Volume of a gas is dependent upon both pressure 
exerted on it and the temperature of the gas. 

2.2 ‘ Equal voliimes of the same gas at different tempera- 

tures or pressures will have different weights.^ 

2.3 A standard temperature and pressure are needed for 
m3k5.ng gas measurements. 

2.31 Called S.T.P. (Standard Temperature and Pressure) 

2.32 Standard Temperature - 0^ Centigrade 

2.33 Standard Pressure - 760 mm of mercury. 




3. 



Buoyancy of gases. 

3.1 Revlevj demonstration of the ball and cylinder of 

equal weight, 

3i2 Like liquids, gases exert a buoyant force, 

3.21 Force is much smaller due to the smaller den- 
sity of gases. ■ , « 3 

3.22 Buoyant force of air at sea level is 1,3 oz./ft. 



3,3 Lifting force of a gas. ,3 

3.31 Hydrogen has a density of 0.1 oz‘r,/£t, 

3.32 On every cubic foot of hydrogen air exerts 

a buoyant force of 1.3 bz. ,3 

3.33 There is thus a net upward force of 1,2 oz,/£t, 
exerted on the gas. 

3.331 This difference is called the lifting 
force of the gas, 

3.332 Can be used to determine the amount of 
gas needed to lift a balloon. 

4, Atmospheric pressure 

4,1 Illustrate atmospheric pressure with an open bell jar 
with a piece of rubber sheaf . over the opening. As the 
air is rciiovcd from the bell jar the atmosphere pushes 
the rubber ahect downward until it breaks, 

27 65 
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4„2 Tha fivcrrgf* pressure exerted by the atmosphere is 
IS-lb./in.*- 

4.3 Measuring atmospheric pressure. 

4.31 Discuss structure and operation o£ mercurial 

harorcater . 

4.32 Discuss structure and operation of aneroid 
barometer • 

4.4 Appii.:atlons of atmospheric pressure, 

4.41 Drinking soda with a straw. 

4.42 Lift pumps. 

4.43 Siphons 

5, Asr-ignpant - wc.rksheet on Boyle *s Law and atmospheric 

pressure. 



LSSSON 15 - of State, 



1, Review xi7oru sheet on Boyle's Law and atmospheric pressure. 

2, Change of state - the change in form from solid to liquid, 
liquid to gas, solid to gas or the reverse of any of these, 

3, Solid to liquid, 

3.1 Called melting or fusion, ’ 

3.2 Melting point - the temperature at which melting occurs, 

3.21 For" crystalline solids there is a definite tem- 
peraturo, 

3.22 For" amorphous solids thete is no definite tem- 
perature - the object starts to soften befere 
it flows freely. 

Examples: butter, glass tar. 

4, Liquid to solid, 

4.1 Called freezing or solidification, 

4.2 X'r cozing point - the temperature at which freezing 

occurs, ■ 

4.21 For most crystalline materials it is the same 
as the melting point, 

4.22 For amorphous materials again there is no 
specific temperature, 

5, Liquid' to gas, 

5.1 Called vaporization or evaporation, 

5.2 Volatile liquids, 

5.21 Liquids which evaporate easily, 

5.22 Alcohol,' gasoline, paint solvents, 

5.23 In' the vapor state these materials can be highly 
flarcDinble and consequently should be kept 

in closed container, 

■* I 
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17o5:[;3hc.st on SoyJ.o's T.ti"w’ 



7)0 1^17 th« p:.‘o:v<.( 2 rni? :i,n the £::;tace p:-:ov:'.clcu in a ncirit and 
0Lc’Ci.:.ly rr.jr.ns-i: „ 

i : oy:>e *:> g 2^2 

j^o'c ;:!tL*i,C; 7 r.hGj::'‘.c *- 7.3 Ibt/in^^*, 30 ’in<» ox uox:c.tv/.'y 

or 76 CKi o:*:' rorcury* 



lo 



,. h;ii; rj votes 2 c^bio 5!a«t:o Fo^J cjsny cnbic^^ot; of 

;•'« j',v»nucorl:Si)5.c bs iiGsdod to c.io cxi.Q i.o «. 



r.’:Cv’.'.i;..i:;;;)G of 30 ibo/in,*V 



V 2 



00060 ObO 



2o /'i c'^J-lndor of gois hts a voXusie of 4 ffco*^ and tha g*?.s is unde?: 
a ox ,> SIovj luucn spi'.co u^ig gcis Ccii%© up 

eit atiiospheric precsusro'j 



V2 



oooooooo 



3«. Z’cn? etch p:cesr?u;:e w5.15- be uanclad to Reduce 500 ft*-' of air 
i.it: pi:ei5sui:e to a voiuKia of iO fto-’t 



?2 



«a 



oooooooo 



4 c .ft 



rcaos 
is 33. in«? 



balloon has a vo?.uKe of 10 fto^ on a day when the barojiaster 
29 iiio viiist is the vo3.ueo. of the balloon vjhGii the pressute 
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5 c. folteing ere iJoadings tah.en nrima sosie gauges p wliat l& 

tlvi feci '. Uc^X presSLii .' G ? 



oooooooooo 



15 In of cercury ooo 



o o o o o o o 



is # o iO il 5 6 / Asi O ^ 06000000 0 0 

bo 10 ca of ii'.orcLity c « o o » ® o « o © e© 50 lb©/ino^ © © © 

Co 3 atmospheres c©©*©©©©©© f© Ibo/in©^ 

Tae fo.Unwing ate actut'?. ptessureji what would be the gauge preosu 

45 Jwbo/in©^ ©Of. o© ©ooo© d© 20 Ibo/in©^ 
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a© 

b; 5 atmospheres a©©©©©©©©© «© 93 esa of ceffcury ©o©©©©©©©© 

c© 65 in© of stieicury ©©©©©©©©©o t© 3.0 Iba/in© ©. 
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5.3 Boiling poini:. 

5.31 Temperature nt v/hich rapid evaporation occurs 
vith the liquid being violently disturbed. 

5.32 Temperature is dependent upon the pressure 
eyerted on the liquid. 

5.321 Higher pressure- -higher boiling point. 

Examples: pressure cookers, pressurised 

cooling systems in automobiles. 

5.322 LoT<jer pr assures- -lo^jer boiling points. 

Examples: concentrating fruit juices. 

6. Gas to liquid 

6.1 Called condensation. 

6.2 Can be caused by loj^ering the temperature of the gas 
bclo;; Its belling point. 

6.3 Hay also bn nccomplishcd by increasing the pressure 
upon the gas. 

6.31 Critical temperature--the highest temperature 
at \'jhich a gas may be liquified by increasing 
pressure. 

6.32 Applications 

6.321 Natural gas for rural home use. 

6.322 Liquid carbon dioxide fire extinqulshes • 

7. Distillation 

7.1 Process where a liquid is evaporated and then condensed. 

7.2 Used to separata and purify liquids. 

7.21 Demonstrate v7ater distillation \«ith a solution 
of colored wa&er. 

7.22 Used in industry to produce alcohol, gasoline, 
turpentine, etc. 

8. w'^ublimation 

8.1 The changing of a solid directly to a gas i^lthaut 
going through the liquid state. 

8.2 Examples 

8.21 Dry ice 

8.22 Iodine crystals 

8.23 Moth balls. 

9. Assignment - Study for test on gases and change of state. 
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TESSON 1 - Introdrction to !!r>nr.uycment 



i='<:“CTOur'*"t^*:hey do when they tr.oa sure something. 

' or L:tcnt of something by comparison with a standard. 

2, Why n^at ure? 

9 1 to dosc!ribs2 fln object* j _ 

2|2 MacGSsary j;or standardization o£ parts for produc- 

2.3 os ^ for buying and selling goods* 

3, What in mca cured? 

3.1 i/urdarr.2V't.al conesp-s , 

3.11 Ones T.;hich must be defined, 

3*12 Len3^^^> xrjeight off mass, and time* 

3.2 sre developed from combining the 

fundamental concepts* 

3*22 /*rea, volume, speed, and density* 

4, Need for standards of measurement. 

4*1 Problem o.f buying and celling «ovtfi 

4*2 Hanufacturing component parts in g-iy 

of the world and having them fit together properly* 

5* Systems of measurement* 

r.li^f 6ystem”of independently developed units of 

5.12 Multiples of units are not uniformly related 

• tomples; Uquid volume 

12 Inchei S 1 foot 16 ounces - 1 pint 

3 feet- - 1 yard 2 pints - ^ 

1760 yards « 1 mile ^ quarts « 1 gallon 

note: length* multiples are 12 - 3 ”-^1760 

\N?hich are not uniform or ^'elated and 
are not even the some as liquid volume* 

^complete system of measure which was logically 

5*22 Has a^ uniform series of multiples based upon 

5,23 ^ series of prefixes were established to Identify 
thcce multiples* 
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5 • 24 Example 



4 

t 

j 



Li 



n 



n 



n 

u 



Prefix 


Multiples 


Power of 10 


Symbol 




Deciiral fraction 




ter'a 

giga 


i,coo,ooo,coo,ooo. 
1,000,000,000, . 


lof 

^$6 


T 

G 


mega 


1,000,000. 




M 


kilo 


1,000. 


io| 


k 


hecto 


100. 




h“ 


(icka 


10. 


io\ 


da 


deci 


0.1 


lO-J 


d 


cent! 


0.01 




c 


I n J 

Dllxl 


OcCOl 




m 


micro 


O.OOCOOl 


loj 


M 


nano 


O.COCOOCOOl 


10-12 


n 


pico 


O.OOOCOCOOOOOl 


10 ^ 


P 



5.25 system is the official system of measure 

In most countries of the vorld« 



6* Measuring length. 

6.1 Metric System. 

6.11 Bn sic unit - the meter. 

6.12 Criginaliy defined as' 1/I0j000|000 of the 
distance from' the equator to the North Pole, 

6.13 Present standard is q multiple of the wave- 
length of a particular wavelength of light in 
the spectrum of Krypton, 

6.2 Engilich system 

6.21 Basic unit - the foot, 

6.22 Multiples: lnch» yard, mile, 

6 • 3 Interrelationship s 

6.31 1 in. <a 2.^4 cm. 

6.32 1 m. « 39,37 in. 

* 

7. Assignment - Worksheet on metric prefixes and length 

units. 



lESC'ON 2 - IIcaGurement--Significont Figures 
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1. Review xgorksheet on metric prefixes and length units. 

2, Significant digits 

2,1 Limits of a measuring Instrument, 

2.11 Ask group If they can measure the thickness 
of a piece of paper with an ordinary ruler • 

2.12 Develop concept that the smallness of measure- 
ment is limited to the subdivision on the mea- 
surir.;' instrumont and that the smallest division 
recoruecj is only an approximation. 
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9 9 SI !*n' £lc;;tit dlslts "are those digits in a measurement 
2*3 DeriininI si|nificsSt*in a measure- 

3' 5S.T4S 

2.321 hct\jQCti nonacro digits 
(108 cm, 1.05 m) 

2.322 To the left of an expressed decimal 
point (10. in., 250,000. m^s) 

2.323 To tl;e risht of the decimal point an 
to the rif^ht of a nonzero digit 
(1.50 ft. '23.0 in.) 

9 yp-o di"'’ts are not significant when they 

2!331 To the left of on 

and to the right of a nonzero digit 

(?.0 ft. 3,CC0 mi.) . 

2.332 To the right of a decimal point but to 
the left of a nonzero digit. 

(0.015 in., 0.0003 cm.) 

?L%?fsf«hilf is a mere accurate measurement: 

o 9 97*\ -Pt* tHs moSTO flCCUUflt© ni©3 9Uir©ni©tlt# 

sj Ecuvaiy is an indication of the number of significant 

dibits in a measurement. 

3.31 2.03 in. is 3 digit •accuracy. 

3!s 2 127.32 ft. :is 3.ldigi'?- acewacy . 

?!r^lsrthe nifsfS"ii a more precise measurement. 

4 2 0*00'' in* is the^more precise measurement. 

t:l JincisiSi il aS indicn?ion of the smallness of the 
smallest unit measured. 

5. Computation with measurements. results 

®* drSo? tedioato a greater accuracy or precision than 

tho crigiml maasuremants. 

5.2 Addition and subtraction. nrpelsion of 

5.21 Rriunrl off ail maaGurement to the precision 
the least precise measurement before adding 
or subtracting. 

5.22 Essm^l°s^^. in., 3.47 in. and 128 in. 

T least precise measurement is l^o m. 

SOS 21.8 in. rounds to 22 in. 

3.47 in. rounds to , 3 }«• 

128 in. remains 1284tu_ 
answer 153 in. 
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5*22.2 Subtract: 3.61A in. from 14.8 In, 

14.8 in. Is the least precise, 

so: 14.8 in. remains 14.8 in. 

3.614 in. rounds to 3.6 in. 

answer 11.2 in. 



5.3 Multiplication and division. 

5.31 Round off the answer to the accuracy of the 
leaut accurate measurement used in the multiply- 
ing or dividing, 

5.32 E:)jGnples 

5.321 Ilultiply 3.40 in. times 10. in. times 21.3in. 
product is 724.2 in. 3 

least accurate measurementois 10. in. 

SOT the answer is 24.0 in,*^ 

5.322 Divida 5376.71 In.^ by 24.1 in. 
quotient is 223,1 

least accurate measurement is 24. T in. 
so: the ans^^er is 223 in. 



5.4 Note: in addition and subtraction the rounding occurs 

before the arithmetical operation, while in multipli- 
cation and division the rounding occurs after the 
operations. 



6. Assignment - VJorksheet on significant figures. 



LESSON 3 •* Measurement—Unlts of Measure 



1. Revie:j worksheet on significant figures. 

2, Length measurements - review concepts developed In the 
first lesson. 



3. tait.s derived from length measure. 

3.1 i^rea ^ . 

3.11 A' measure of tho extent of a surface. 

3.12 Basic unit is a square whose sides are a 
unit length in dimension, 

3.121 Metric system 9 

3.1211 Basic unit is the square meter 

3.1212 Other units: square centimeter (cm^) 

square millimeter (mm^) 



3.122 English system o 

3.1221 Basic unit is the snuare foot (ft, ) 

3.1222 Other units: square inch (in. 2) 

square yard (yd.^) 
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3 ° 2 l”V measure o£ the space occupied by atf object. 

3,22 Basic unit is a cube whose sides are a unit 
len,^,th in dinension. 

*3!2211 "iasic unit is the cubic yeter(m3) 
3,2212 Other units: cubic centimeter (cm ) 

cubic millimeter (mmJ) . 

3 2213 The liter is a convenient practical 
volume unit x-Jhich is betxjeen a 
cubic centimeter and a cubic meter • 
1000 cm^ » 1 liter 
1000 liters « 1 

3.222 English system 

3.2221 Basic unit is ' 

3.2222 Other units: cubic inch v^n. ) 

cubic yard (yd, ’5) 

3.2223 The quart is a convenient practical 

volume unit which is v 

same as the liter (1 liter«1.06 qt,) 

Mass*ls°'co-monly considered the 

tained in' an object but would be better to consider 
it the measure o£ an object s inertia. 

4.2 is the-kilograo (kg) '^blth has 

been established as the 

tained in one liter of water 

ture xflhere water is most dense (about 4 c; 

and weighs about 2,2 lb. m4n-t- 

4.22 Other convenient units: gram(g) and mini 

gram (mg) 

4"]31^*"^Ganerally mass is considered ® 

bas^d upon other fundamental concepts. 

4.32 Basic unit is the slug. 

4.33 The slug has a x^eight of about 32 pounds. 

Force or weight measurements ««At»orl^o 

5.1 Generally force is that xjhich produces o p 
motion or has the tendency to do so. 

5.2 tiaas measurements these are derived 

5.22 EaBic’netric unit is the newton (nt.) 

5.23 Another unit is the dyne. 

5.24 A kilogram weighs about 9.8 nt* and a gram 
weighs about 980 dynes. 

• 

5.3 ®"|5:^-®5t,r£orce unit is defined' from the feelght at 

' a particulrr location of a particular trac- 
tion of Uhu baoio metric kilogram. 

5.32 The basic unit is the pound, 

5.33 Another convenient: unit is the ounce. 
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6.1 This is the only unit which is the same for all 
systems o£ measure. 

6.2 Tho basic unit is the second (sec.) 

6.3 Other units are the minute and hour. 



7. Chart of mGasurement units. 

7.1 Pass out blank unit charts. ^ ^ 

7.2 These ere to become an Integral part of the note- 

7.3 Illustrate how they are to be filled in. (see com- 

7.4 unit ere developed they are to be added to 
the chart, 

8, As 3 ir;h.rr.nnt - Complete unit chart and worksheet on units 
of tccaLjuro, 
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Experiment i>l - MEASUREMENT OF LENGTH V7ITH A METER STICK 
Pcirpogc of experimen t 

1, To dc/elop the relationships betx^een English and Metric 

units of length. ^ . • . j..t_ 

2. To develop technique in measuring lengths with a meter 

stick and performing calculations with these measurements. 



stick, English inch divided into tenths, wood block, 
metal block (1” maximum dimension), metal cylinder (1 maximum 
dimension) * 



Procedure 

■ II H I I 1 1 I iMi » 

Part 1 Relationship between English and Metric Units of length, 
length of the table is measured vjith the English 
the mater otick starting with the left end uf the table. The top 
edges of the table aro rounded off, therefor to locate 
bf the table place the wood' block against the edge of the table 
and using the edge of the block as the reference point start the 
measuring, Pince the meter stick is not longer than the table, 
it will have to be moved and the wood block will be used to mark 
the end of the meter on the table. The length is recorded to the 
nearest tenth of an inch, nines the inch on the meter . , 

divided i'ato common fractions use the paper scale which is dividea 
into tenths for the final measurement. The measurement will then 
be repeated starting from the opposite end of the table. If the 
two measurement are different, a third trial will be made and the 
overage length calculated. 

In a similar manner the length of the table will be measured 
to the nearest tenth of a centimeter. 



From this data the length of an inch in centimeters and the 
length of a meter in inches vrill now be determined and compared 
with the accepted values. 



P art 2 Measuring the volume of solids. 

‘ The length, width, and thickness of the metal block will be 
measured to the nearest tenth of a centimeter. At least tv70 
trials of each measurement will be made and from the average 
values of each dimension the volume of the block will be calculted. 



"In a similar fashion the volume of the cylinder will be cal- 
culated , 



Data 
Part 1 





Trial 


Length of table 
(inches) 


Length of table 
(centimeters) 


1 — T' 






2 “• 
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Averjigo 
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Experiment #1 - Page 2 

1 Inch equals Accepted value 1 in. equals 2.54 cm. error ^cm 

1 meter equals Accepted value 1 m equals 39.4 in. error_in. 




n 

.J 



What is the basic unit of length in the English System?. 
What is the basic unit of length in the Metric System?. 



How do the basic units of length in the Metric and English 

Systema compnre?. 



teng'Sl"of'1L"inrin’ceSLp 

inXs were different from the accepted values? 
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Ir^tructor®fl Approva l 



EXPERKLITT i}\ • KLASURMXCT OF LEKGTfl VJIYH A PJ3TER STICK « ORIQIKAL DATA SHIFT 
Part 1 




1 inch oquaXs»*«#«cja* Accepted valu6 1 in© equals 2c^h cw error •••©oacn 
1 Kstor equals©. ini Accepted value 1 n equals 39 aU in© error... ..in 
Part 2 





Blocks 




f 


Cylinder H 




Trial 


Length* 

J^,J 


v;iuth 
^ feiT'L- 


Thictaisss 

(cm) 


Volume 1 
(cm3) 1 


Length 

Xen) 


Dleiieter 

(cm) 


Volume 

(cur) 


1 






1 . . rr- .-.-..-t. 


"XI 
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uscs;srsr:;»’.»*- 

Average 


bz 


rsafauafa.u.^ai! 
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j Nome Date submitted 

. , Experiment #2 - MEASUREMENTS WITH THE VERNIER CALIPER 

T 

'•* Purpose of experiment 

1, To develop understanding and experience in measuring 
with a vernier caliper, 

J 2, To compare the accuracy of measurements made with the 

vernier caliper and the meter stick, 

■ Apparat us 

Vernier caliper, metal block and cylinder used in Experi- 
, ^ ment #1, wood block with cylindrical hole in one end, 

I 

' ^ Pr ocedure 

j Part 1 The dimensions of the metal block and cylinder will be 

i-i laaaGured to the nearest hundredth of a centimeter. At least 

two trials will be made for each dicanEion, 'The volume of 
each object will be calculated from the average values of its 
dimensions. 

Part 2 The overall volume of the wood block will be determined 
in inches in the same manner os part 1. The volume of the hole 
will be calculated by finding the diameter and depth of the 
hole in Inches with the appropriate parts of the vernier caliper. 
The volume of the wood in the block can then* be found by 
subtracting the volume of the hole from the overall volume of 
the block. 

Dat a 



{ 

.i 

J 






Part 1 



T^ial 


Block # ICylinder 


Length 

(cm) 


Width 

(cm) 


Thickness 

(cm) 


Volumel 

(cm^) 


Length 

(cm) 


Diameter 

(cm) 


Volume 

(cm^) 


1 








X 
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Average 
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Part 2 



Block # 




Volume of wood in the block 




Questions 

1. How does the accuracy of the vernier caliper measurements 
compare with the same measurements made with a meter sticKj 



2. What would be three uses that you could make of a vernier 
caliper in the shop course that you are taking? 

a«__ - — = 

b._ — 



c. — 

3. Examine the scales on the barometer in the laboratory. 
How do they compare with the scales on the vernier caliper. 
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)i:»cr 2 .!riiiint # 2 - liossurcsicnfis with the Verrier Calipe:*: - Original 

Data Sheet 



I 



,33.och # - J 


Cv?:5.nG.^r_ V _ 




Trial i Length \ Vi .dt;.! 

i (cm) 1 <cm> 
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46 



83 



» 



Date submitted^ 



Name^ 

Experiment #3 - MEASUUBIENTS WITH THE MICROMETER CALIPER 

^IT^fl^i^f^derstnndirg nnd experience in measuring 

°To^oonpare'^accuracy of measurements of the micrometer 
clipcr, vern5.er caliper, and meter stick. 

^-aif^sieter caliper , English and 

block and cylinder used in the two previous experiments, set 
of four samples of wire of different gauges. 

Pr ecedure 

^^’"^The dimensions of the metal block and cylinder will be 
measured to the nearest thousandth of a f ^h 

least two trials of each will be made. The 
object will be calculated from the average values of each 

dimension. 

^^^'*The diameter of each wire will be measure 
trials should be made at different 

the average value recorded and compared with the accepte 
value for each gauge number. 

Data 



o 

ERIC 
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Questions 

1. does the accuracy of the micrometer measurements com- 
pare with the same measurements made with the vernier caliper 
and the meter stick? 



2, \-Jhat would be three uses that you could make of a micro- 
meter caliper in the shop course that you are taking? 



a. 



b. 



c. — — 

3. Why should you use the ratchet thimble when closing the 
spindle of the caliper? — 



4. How do the diameters of the wires compare with their gauge 
numbers? ^ ■ 



^ in ifniarrfiinit 



wwirnTnirin ii 



^3,Jtrte . Table Date, 

** ** •Mt 
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Experiment #4 - MASS DENSITY OF SOLIDS 

Purpo se of expprir.ant 
1* Vo davelope 

with a trip 

?* ^Gtermine mass density of regular solids, 

the volume of irregular solids 



r ,4 4 -u understanding and experience in measuring 

with a trip balance. 



their mass densities. 



and compute 



Appara 

cal metal block, metal cylinder, vernier 

solids^’ graduated cylinder, four irregularly shaped metal 



Proco.du: 



J regular solids, 

with th^ metal block and cylinder will be measured 

From to the nearest hundredth of a centimeter, 

be Seasu^od calculated. The mass will 

balance to the nearest tenth of a gram and 
the mass density calculated from the information obtained. 



of irregular solids, 

balance Solid will be measured on the trip 

Daianco DQfor© Lh© voluin© Is msasu^rooe 



4 rsf> volume of each irregular solid will be measured by plac- 

graduate to cover the solid. The volume 



nf t-ha ria«*a<» ,«* 1 1 L uv CUB BOXiU , X nS VOlUmS 

dLcpH "ill be carefully 

the “®” '^°1““® "111 Chen be recorded and^ 

ho «.£« between this new volume and the original one will 

tL*^^ass volume will be used along with 

the mass ox the solid to calculate the mass density of each solid. 



Part 3 

^®«®ltles calculated In parts 1 & 2 will then be com- 
pared v?ith the accepted mass densities. 



Data 



Part 1 



;0bjeot Material Length Width Xhlcknesa Diameter Volume 



(cm) (cm) (cm) 



(cm) 



(cm3) 



Block 

Cylinder 



o 
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Object 


Material 


Mass 

(S) 


Volume 

(cra^) 


Density 

(g/cm3) 


Block 










1 

Cylinder j 











Part 2 



Material 


Volume of 
water 


Volume of 
water & 
solid (cm'^) 


Volume of 
solid 
(cra^) 


Mass of 
solid 
(g) 


Mass Density 
of solid 
(g/cm^) 






















• 





























Part 3 



Ob j ect 


Material 


Ca Icula t ed Density 
(g/cm-^) 


Accepted .Density 
(E/cm3) 


Err or o 
(g/cm*^) 


Block 










Cylinder 










Irregular 

solids 









































Questions 

1. What is an advantage to finding volume by the water dis 
placeraant method? 
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2, \^hich is more accurate, direct measurement or the dis- 
placement method? 



3, "What limitations are there to the displacement method of 
measuring volume? 



4, Could another liquid, gasoline or oil, be used in the dis 
placement method? Explain — - 
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Volume of 
v;ater ft^solid 
(cm3) 
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> olunio of 
solid 
(o!>k) 


Mass of 
solid 

- k) 


^ia^s Density 
of solid 
(p/cm3) 
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Accepted Density 
(g/csi^) 


Error 

(g/cia3) 
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. 




• 


1 f. 

Irrogul.r-r | 
i solids i 


1 

i 








1 

— 










\ 


i 

! 




0 




i 

i; 


1 ' - - 

[_ 









O 

ERIC 



S 3 

90 










Name Date submitted 

Experiment i5 - MASS DENSITY OF LIQUIDS ! ^ 

* ^ 

) 

Purpose of experiment j 1 

1, To aevciop "understanding and experience in measuring | 

volumes of liquids with a buret. 

2, To measure the mass density of liquids. 

i / 

Apparatus ! i; 

Triple beam balance, 50 ml buret, buret rod, buret clamp, I ! 

2-100 ml beakers, four liquids of different densities. i i 

Procedure , j | 

Since a liquid has no definite shape it presents a problem -I 

in measuring. The volume cannot be measured by putting it on M 

the table and measuring its length, width, and thickness. Its M 

mass cannot be readily measured by pouring it on the pan of j 

the balance. The liquid must be held in a container. In this I ; 

experiment a known volume will be placed in a beaker and the | | 

combined mass of the liquid and beaker measured. If the mass \ \ 

of the beaker is known, then the mass of the liquid can be ob- { i 

tained. h 

■ I- t 

I - 

The volume of the liquid is found by filling the buret with f j 

the liquid and then allowing the liquid to be drawn off into the ; I 

beaker. The level of the liquid in the buret is recorded before ' 

and after the sample is drawn out. The volume of the liquid I 

taken from the buret is found from the difference in the two j ' 

levels. I 

Four trials will be made using a different liquid for each trial. | ^ 

The density for each liquid will be calculated and compared with i i 

the accepted values. i 



Data 



Trial 


Liquid Used 


Initial 

buret 

Reading 

(ml) 


Final 

buret 

Reading 

(ml) 


Volume 

of 

Liquid 

(ml) 


Mass of 
beaker 

(g) 


Mass of 
beaker 
&llquid 
(8) 


Mass of 
liquid 

(g) 


1 
















2 
















3 
















4 






> — - 




1 < 


t - 
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Trial 

t 


Experimenta 1 Mass Density 
of Liquid 

(g/cil) 


Accepted Mass Density 
of Liquid 
(g/cil) 


Error 

(g/cal) 


1 J 




• 




^ 1 








3 








4 


• 




1 



Questions 

1, Whv is the buret graduated with the zero at the top instead 
of the bottom? 



■i 



2 , Why must you be sure to have the tip of the buret filled | 

with liquid before drawing off the measured volume? I 

I 

■ ■ - i 

I ■ ■ ' ' \ 

- ‘I 



5 



3. What effect might temperature have on the density of the liquid? 

i 

‘i 



4. What may be some reasons for error in your results? 

li 
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Experiment #6 - BUOYANCY OF A LIQUID 

] 

* Pm^POSQ of experimer.t 

To study the iractors effecting the buoyant force of a liquid 
^ upon a solid placed in the liquid. 

^ Apparatuc 

, 'rripfe beam balance, buret rod, overflow can, catch bucket, 

! 25C ml beaker, four solid objects, alcohol, string. 

Procedure 

»♦ “ 

J Part 1 - Water used as the liquid. 

A piece of strinf' is fastened to each solid and by means of 
1 this string the object is hung under the balance which has been 

] elevated on the buret rod. The mass of the object is measured 

to the nearest tenth' of a gram. The mass of it in water is 
, found by placing the beaker of water under the balance and sub- 

I merging the solid in the water. Care should be taken to be sure 

“ that the object is completely submerged. 

After the mass of the objects in air and in x-jater has been 
measured then the x-seight of the X'?ater displaced is found. This 
is done by using the overflow can and catch bucket. First the 
mass of the catch bucket is measured. The overflox^ can is filled 
x<?ith water until the level is above the spout in the side of the 
can. The excess x<?ater is allowed to flow out of the spout. Care 
should be taken not to disturb the overflow can x*?hile this is 
happening, the x*7ater should be alloxvfed to stop without any out- 
side disturbance. The object vjill be placed carefully into the 
overflow can and the water x^hicli overflows will be caught in the 
catch bucket. The catch bucket and the liquid is then placed on 
the balance and the mass determined. From this data the mass of 
the water displaced by the object can be found. 

The process will be repeated for all four objects. 

Part 2 - Alcohol used as the liquid. 

The [»rocedure is the saao as in part 1 except that alcohol 
is used in place of the water. 



Part 1 



o 

mic 



Trial 


1 1’*';:': r? s of 


Mass of 


'•juoyant 


Mass of 


Mass of 


Mass of Ejaierlmental 




1 


object 


force of 


catch 


catch 


x^ater 


r-rror 




1 in* air 


in V7atef water 


bucket 


bucket 


displaced 




1 


) 

1 






&x-7ater 








1 \*j/ 


Cg) 


(g) 


(8) 


(g) 


(8) 


(8) 


1 




I 

! 














2 






• 










3 
















4 
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Part 2 





Trial 


Mass of 


Mass of 


Buoyant 


Mass of 


Mass of 


Mass of 


Experimental 


9 




ob j ect 
in air 


ob j ect 
in 


force of 


catch 


catch 


alcohol 


error 


T 

1 




alcohol 


bucket 


bucket 


displaced 






alcohol 






& alcohol 






(8) 


(S) 


(S) 


(8) 


(8) 


(8) 


(8) 


! 

1 

1 


1 
















1 

i 


2 
















3 
















i 


^ 1 


i 















Queatlonn 



1, Kov 7 does the buoyant force of the water on the submerged block 
comparo with the mass of the water displaced? 



2', How does the buoyant force of alcohol on the submerged block com 
pare with the mass of the alcohol displaced? 



3, Alcohol 5.S less dense than water. If the liquid used had been 
more dense than water, hot'? would the buoyant force of this liquid 
] compare with the buoyant force of V7ater on the same object? 

I 

j ' 



4» If the object is less dense than water x^hat will happen when it 
is placed in water? 



5. VTliat reasons may account for the difference between the buoyant 
force that you measured and the mass of the liquid x^hich was displaced? 
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Part 1 



Irriol i- 

! ii 
ii 

Tl 


I-'ass of 1 
cbjsct j 
in air 


; ■ ' ""^1 

i Kass of 1 Buoyant ij T^ass of 
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Experiment #7 - SPECIFIC GRAVITY OF SOLIDS 
Purpose of experiment 

1, To determine the specific gravity of solids denser than water. 

2, To determine the specific gravity, of solids less dense than 
wnter. 



Apparatus 

Triple beam balance, buret lod, battery jar, 3 solids more dense 
than v;ater, 2 solids less dense than water, string. 

Part 1 - Solids more dense than vjater. 

The mass of each object is measured first in air and then when 
submerged in water. From this information the buoyant force of water 
is determined. The specific gravity of each object can then be cal- 
culated by dividing the mass of the object in air by the buoyant 
force of the water. 

Part 2 - Solids less dense' than wafer. 

The mass of the object in air is measured in the same way as in 
part 1, To determine the buoyant force, the object will need to be 
submerged. The lead object from part 1 will be used as the sinker. 
The sinker is tied to the object and the combined mass of the two 
objects when submerged is measured. The buoyant force on the ob- 
ject alono is calculated by subtracting the mass of both in water 
from the sum of the mass of the object in air and the sinker in 
water,. The specific "gravity'’is then calculated in the same man- 
ner as in part 1, 



Data 



Part 1 - Solids more dense than water. 



Trial 


Material 


Mass in 
air 

(g) 


Mass in 
water 

(s) 


Buoyant force 
(g) 


Specific Gravity 


1 












2 












3 













Part 2 - Solids less dense than water. 



o 
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Trial 


Material 


Mass in 
air 

(g) 


Mass of 
sinker 
in water 

(g) 


Mass of 
solid in 
air and 
sinker 
in water 

Cg.) 


Mass of 
both in 
water 

(g) 


Buoyant 

force 

(g) 


Specific 

Gravity 


1 
















0 
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Questions 

1, What definition of specific gravity was used in this experiment? 




2, Show two vjays that specific gravity can be used in the shop 
course that you are taking, 

a. ^ . 




3, What may be some sources of error in this experiment? 
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Experiment #8 - EUS^ilCITY AND ELASTIC MODULUS 
Purpose of ex pe riment 

1~ To "fltu3y~tnc“ effects of tension on a spring, 

2, To calculate the elastic modulus for a spring. 

• > 4 

Apparatus 

Brass spring, weight hanger, slotted weights, meter stick, caliper 
jaw for meter stick, instrument rod and collar hook. 

Procedure 

The spring is hung from the collar hook on the instrument rod. 

The height of the lower end of the spring is measured with the meter 
stick to which has been attached the caliper jaw to aid in locating 
the position of the spring, V?eights are added to the spring in 50 
gram units and the total amount of stretch for each trial is recorded. 

The" elastic modulus for each trial is calculated by dividing 
the total stretch of the spring by the amount of weight placed bn 
the spring. After the individual values are calculated the average 
modulus is determined, 

* A graph is then constructed using the" values of stretch for the 
y-axis and the weights applied for the x-axis. 



Data 



Trial 


Hass applied 

Cg) 


Weight applied 
(ozo) 


Height above 
table 
(cm) 


Stretch 
of spring 
(cm) 


Elastic 

Modulus 

(cm/oz.) 


1 


0 










2 


50 










3 


100 










4 


150 










5 


200 










6 


250 










7 


300 










8 


350 










9 


400 










10 


450 











Average value for elastic modulus c m/oz. 




100 
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Questions 



1, Hox^ do the individual values 



for the elastic modulus compare? 




2, What is the shape of the graph? 



3. From your answers to questions #1 and #2, what can be said 
about the relationship between stretch and the force applied. 



4, Where might it be desirable to use a material with a low elas- 
tic modulus? - — ' 
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f-xperiTnont ,4‘8 - F.U'TTCITY ANT) r.LA.-.TIC. ?^0!)ULUS - OHTGIHAL DATA SHF.W 



Trial , 

j 

1 

i 

i 

1 1 


r 1 

Mass apolied 

(r) 

j 

1 0 


Vfeig’nt applied 

0’5''0 

.•s:srwsR:.Tc^t.T 


Height above 
table 
(cn) 


Stretch 
of spring 
(cm) 


li’lastic 

Modulus 

(cm/oz<) 
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Averaf'e value for elastic modulut- cm/ozo 
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IJ2SS0N 1 - Nature and Kinds of Force a 



1. Nature of a force. „ - 

1,1 Ask the* group T7hat a force can do# 

1,11 Caa.'je an object to move, 

1^12 Causa an object to stop moving. 

1.13 Cause a moving object to change direction, 

1.14 Hold an object in place. 



1.2 



1.3 



Evolve definition of a force - that which produces 
or prevents luoticn or has the tendency to^do ao» 

Hov 7 io 0 force applied? 

1.31 Ask the group how, they would esjert a force upon 



1.32 

1.33 



rone that to exert a force physical 



contact must occur. 

There are three possible exceptions, 

1.331 Tlibr.e forces which set uo rorce fieias. 

1.332 Gravitational, electrical and magnetic 
forces. 



2, Kinds of force ^ ^ u 

2.1 Tension force - attempts to stretch the ^ 

2.2 Compression force - attempts to squeeze or shorten 

the cbjbct. ■ ^ ^ - 

2.3 Torsional force -" attempts to twist the object. 

2.4 Shearing force - attempts to cause the material to 

slip or slide, 

2.5 Applications' of these kinds of force. 

2.51 Hand saw"*cutting wood. r « ^ 

2.511 Hand exerts a compression force on the 

saw, “ , - 

2.512 Teeth experience a tension force on 
the cutting face and a ‘compression 
force on the opposite face, 

2.513 Teeth exert a shearing force on the wood, 

. » - 

2.52 VJrench tightening a bolt. 



Compression 
by hand 




5, Ass‘i,'^mcnt - Draw a sketch of a* 

a pair of tin mips cutting motul and label the regions 
whore the d5,ffi'.rc.it types of forces are acting, 

^104 



, , Effort: ond P.eftifittince Forces and Torques 



rjine and discuss sketches made for homework. 

' > * 

force. ' 

I'orce which is applied to a machine# 
iiyrabolically reprosen^:cd by Fg. 



;istance force# 
Force which a 



of the errort 
r;yn:bolic3liy 2 



machine is able to apply as a result 
force, 

epreoented by Fj^. 



:qu 



Tilucbrr.te concept of torque with a meter stick and 
two moGues, one of a kilogram, one of 500 grams# 

4 #11 Hove a student hold the meter sticK horizontal- 
ly' by one end , ’ , 1 . j j 

4,12 Place the kilogram mass near the hand and 

start moving it out noting the increased dif- 
frlculty in holding the meter stick# 

4 #13 Huve tlio student: note if there is any apparent 
difference in effect when the'’kilogram mass 
is replaced by the 500 gram mass but placed 
twice as far from the hand# 



Definition of torque — The effectiveness of a force 
in producing rotation. 

Factors effecting the magnitude of a torque# 

4.31 Slze' of the force# ^ ^ 4 „ 

4.32 Distance the force is applied from tne point 
of rcotntion (pivot), 

4.33 Direction of the force in respect to the dis- 
tance from the pivot# 



. Expressing the torque. , ^ 4 . 

4.41 Magnitude of the torque equals the product or 
the force times the distance to the pivot 
(provided force is at right angles to the dis- 
tance line) 

4.42 Formula 

Tj » F::l 

where L is the torque 

F is the force applied 
1 is the distance to the pivot 



4.43 Units for torque. 

lh,-ft,, lb# -in#, cm-dyne, m-nt# 

4.44 Examples . j 

4.441 A force of 5 lb, is applied on the end 

of a wrench 6 in. long. How much torque 
will be applied to the nut which is be- 
ing tightened? 

L “ 5 lb, 2 : 6 in. 

L *=* 30 lb,~in. 



67IOS 






4*442 Ho;^ fat from the pivot will a force of 
25 lb. have to be applied to produce a 
torque of 350 lb •-ft*? 



350 lb. -ft, 
1 



« 25 Ib.xl 
o350 lb. -ft. 



1 « 14 ft. 



A 



4.45 



F 






Direction of a torque* 

4,451 Based upon the direction in which the 
object will rotate. 

4.4j2 Dir.ectiou taken from the movement or 

the clock - i.e, clockwise or count er- 
clockwiae, 

4,453 Example 

I D i 

T1 

pivot - ' 

Forces A and D produce counterclockwise 
torque. 

Forces B and C produce clocluflise torques. 



4.5 to be in equilibrium or balance 

when the clockwise torque equals the counter- 
clockwise torque, 

4.j2 *^P^2i^^Two*^people of different weights bal- 
ancing on a oee-saw, , _ , . 

4,522 The balances used in the laboratory. 



4.53 Symbolic representation 
4*531 Ffilc “ Fcclcc 

where F, is the clockwise producing force 

Ic is the dlctance of the clockwise 
force to the pivot 

F lo the counterclockwise producing 

1 is the distance of the counter clock- 
wise force to the pivot. 



4.532 Example: . ^ 

A 50, lb, boy sits on one end of a six 
foot plank which is pivoted in the mid 
die. How far from the middle on the 
other side must a 60 lb', boy sit in 
order to balanco tho plonk? 
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diagram 






\!/ 

50 lb. 



7T 

pivot 



N|/ 

60 lb. 



50 lb. X 3 ft. » 60 lb. x 1 

1 « 50 lb. X 3 ft. 

wif: 



1 « 2.5 ft. 



5. Assignment - Uorkshcet on torques. 



LESSON 3 - Mechanical Advantage and Work 



1. Review worksheet on torque. 

2. Mechanical cd vantage. 

2.1 What Is the purpose of a machine? 

2.11 Increases force 

2.12 Increases speed or distance • 

2.13 Chcinges direction 

2.2 Tlie number' of times a machine increases the force or 
speed is called mechanical advantage. 

2.3 Mechanical advantage of force. 

2.31 The number of times the machine Increases the 
effort force. 

2.32 Measured by the ratio of the resistance force 
to the effort force. 



3.321 Formula: 



MAi 



3^ 

Fe 



where: llAp Is the mechanical advantage of 

force. 

is the resistance force. . 

Fp; is the effort force. 

3.322 Examples: 

3.3221 What Is the mechanical advantage of 
force of a machine where a force of 
25 lb. applied to the machine results 
In the machine exerting a force of 
225 lb.? 

MA^ « 22 5 lb. 

MAp « -7JT57 

MAp « 9 
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Date 



«l^ l^'> «MW»V«MUW < «MI«»I 






^^or’cshttfeS oil •‘yo::qiisSg 




t?hst <:t>rcat? i& pr«diiced by each 


of the above fjprcea? 


h ?«b o £03!TC& OOOOOOOOOO 


d Xb o fO^Ce oooooooobo 


7 Xb o j^OrCCi oooooooooo 


3 Xb o Ce oooooooobo 


2 Xb o ooooooopoo 




2o Ktjw fdj? fi:oni tha pivot nust 
applied to produce a twque 


the £»ll8wing t&scea b© 
of B40 ra«*nto7 


^{*20 nt 0 oooooooo 


d) X^O fit o oooooooo 


b) A XO lit 0 oooooooo 


280 lit 0 oooooooo 


C^ X20 Qt 0 oooooooo 


X68 fit 0 oooooooo 


3o How auch i;oi’CO must be applied ot the foll€R9^s distanea 
CO produce a to"rc|«o o£ i*w0 3Lb©“:^to 


0^ Z £to OOOOOOOO 


3 fto oooooooo 


b^ 0 ti»to OOOOOOOO 


e) X8 iOo oooooooo 


c) JLO o OOOOOOOO 


9 £to opoooooo 
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2.3222 A machine has an MAp of 6.5.' 

How much effort force will have 
to be applied to lift a weight 
of 175.5 lb.? 



6.5 



■E 



, 175.5 lb. 

175.5 lb. 

~1573 



Fp “ 27 lb. 

2.4 Mechanic!’ I advantor?:e of speed. 

2.41 The i:u::ab9r of tlfces* the machine increases the 
spGr.’'-» or distance, 

2.42 Measured by the ratio of the distance the re- 

sist. :ivica fores moves to the distance the ef- 
fort force moves, « 

2.421 Formula: MAg =» 

SE 

where: MAg is the mechanical advantage 

of speed. 

Sr Is the distance the resistance 
force moves. 

S|j is the distance the effort 
force moves. 



2.422 



Examples : 

2.4221 I^at Is the MAg of a machine where 
the effort force moves 6 Inches 
while the resistance force moves 
33 Inches? 




33 in. 

“TT57 



MAg o 5.5 

2.4222 A“machine has an MA3 of 6.3. How 
fvS* will the resistance move when 
the effort moves 8 in.? 

■ 6.3 » 

8 in. 

Sr *a 8 in. x 6.3 
Sj^ a 50,4 in. 

3. Work 

3,1 Introduce idea of work by having one boy lift a box 
and hand it to another boy v?ho Is told to stand and 
hold the box. 





A 



3.11 

3.12 



Ask if the boy who is holding the* box was to 
hold it for two hours who would have done more 
workj the boy who lifted the box or the one 

holding the box? ” . ^ 

Evolve the concept that work involves more 
than just exerting a force but that the force 
has to move over a distance. 



3.2 



Measuring work'. ^ , _ - . . 

3.21 Work equals the product of the force applied 
and the distance the force moves, 

3.22 Formula; W « FxS 

where; W is the amount of work done. 

F is the force applied, 

S is the distance the force moves. 

3.23 Units of work. /j « 

ft*. -lb., in. -lb., joule (nt-m) , erg (dyne-cm) 

3.241 How much work is done in lifting a 24 lb. 
box from tbe floor to a shelf 5 ft. nlgn» 



W ® 2*^+ lb. X 5 ft. 

W » 120 ft. -lb". 

3,242 How far would a force of 1? nt, have to 
be exerted in order to do 18 joules or 



work? 

18 joules « 12 nt, x S 



S 




pules 

nt. 



S 1,5 m 

» • • •• • 

4, Assignment - Worksheet on mechanical advantage and work. 



LESSON 4 - Pnwer and Efficiency 



1. Check over worksheet on mechanical advantage and work. 



2 . Power 



1 Introduce pmjer with the example of 

TWO men talce iouf daya digging by hand while a back 

hoe can do the same job in a few 

2.11 Who did the moat useful work? \ 

the amount of material amoved was the sa^.) 

2.12 What was different? (Ihe time which it took.) 

2.2 Power is a uiaaauto o£ tho rate at «hi^ J?"® ' 

Ol Expressed as a ratio of the work done to the 
time required to do the work. 



o 

ERIC 






A 



Li 

D 



!Er|c 










II, nr ■ rimiliiamMi. 



Ka fillip 



I>ate_ 



WoiclvShctiC OJti tlc5ch2n2.cal AdvcSntsgtSi find WOi.k, 
Gorop'iei5:e the £oUowins tablOo 



^V? 1 ^12 1 ^3. ' 

50 Ihc 1 2.0 ?J>o 2 fto 


fCsienM?R^UiE:innan.5Mt54 

10 ft© 


1 

3 ror« 
1 

|>ri 


HAg 


72 ji!., 1 


r ■ 1 


1$ cr3o 


, 

48 


6 




10 dyno'3! 

j 


1 40 d3,aies 

• ' , 




5 cnvo 




4 




60 Ibo 


2 i^to 


VoO ho ' 


3ol« 




12 ntb 


3.20 nt o 


4 ! 

' 


1 ' " '• 


— 


3.0 



2„ DetemUie how snuch wodc is djne when the S:oUowlnu; toces 
ajr© ejiex'ted oveu the given distances© 



3?o*:c0 ! 


Distanc© i 


Work done 


£! 0 Xp « 


6 fto 




bo 63 nte 


2o3 mo 


■ — 


Co 980 dynes 


48 cmo 




<3. 285 lb. 


18 In© 




©o 73 nto 


1 6 oio 


“Zl 



3;. How far would the foUa«ins £e»oea havo to be exestad to do 



ii2 



& o 3*2 tit o 


OOOOOA60 


do 


■72*nto 


oooooooo 


]- .HAA t>C». 




Oo 


32 nte 


OOOOO0OO 


Co • 


OOQOOOOO 


£o 


238 nt« 


oooooooo 


How much force vjould have to be ©lotted 
distances tu do 576 fto lb© of vjorko 


over the £cl3.owing 


Qo 2.2 fto 


oooooooo 


do 


10 ft. 


oooooooo 


bo 8 ft o 


oooeoooo 


do 


27) ft. 


oooooooo 


Co 24 iao 


oooooooo 


fp 


6 ft. 


oooooooo 



2.22 

2.23 



Equation: P « ^ 

where; P is the power 

W is the work done 
T Is the time required 



Units 

2.231 

2.232 



it. -lb. /sec., watt (joule/sec.) , 
erg/ sec. 

Horsepower , , 

2.2321 Power unit developed by James 
Watt to sell his steam engines. 

2.2322 One horsepower is equal to 
350' £t.-ib./sec. 

2.2323 Equation: Hp « P/550 ft. -lb./ 



but 



P 




so: Hp 



, 

T X 550 ft. -lb. /sec. 



where: Hp is horsepower 

W is work done 
T is time required 



2.24 Examples: , ___ 

2.241 Whaf power is required to lift 500 lb. 
of material a height of 20 ft. in 25 
seconds? 



P ” T 



so: 



but W « F X S 

_ 500 lb. X 20 ft. 

f “ 25-seT; 



p « 400 ft. -lb. /sec. 

2.242 What horsepower engine will be needed 
to lift 6,000 lb. of ore from a mine 
600 ft. deep in 300 seconds? 

6,000 l b. X 600 ft. 

Kp ~ '300 sec*. X ^50 rt.-lb./sec. 



Hp « 21.8 

E f It i. o i.6Ticy 

3.1 To operate any machine force has to be used to over- 
come friction between parts and to lift parts ot the 

3.2 This^means that soma of the work done on the machine 
is not gotten out of the machine as useful work, 

3.3 Efficiency is the percentage of the work put into 
The machine that is gotten out as useful work. 



7ii3 



4. 



3.4 Calculating ‘efficiency „ 

3.41 Formula: Eff, « J2H£. x 100% 

Win 

where: Eff. is efficiency 

^out output work 

Win is input work 

3.42 Example: What is the efficiency of a machine 

which will produce 375 ft. -lb. of work when 
400 ft. -lb. of work are put into it? 

37 5 ft . •*• lb »_ inoy 

Erf. « 4ro~ft,-ib. ^ 

Eff. « 93.8% 

Ideal and Actual Mechanical Advantages j 

4.1 If there was no' need to‘ overcome friction and exert 
force to move machine parts then the work output 
would equal the work input. 



l.e, 

but 

so 



W 



out 



W 



in 



W » FS 



^E * ®E 



where Fp is the resistance force, Sr is' the resis- 
tance distance, Fe is the effort force and Se is the 
effort distance. 



then by algebra: 



Fe 



% 



4.2 



Since force is required t'6 operate the machine the 
ratio F„/ F« does not equal the ratio Se/Sj^ but is 
less R 

4.21* The' ratio Fp/Fp is 'called the actual mechanical 
advantage (/iMA) because it represents the actual 
amount by which the force is increased. ‘ 

The' ratio S-.i/Sp is called the ideal mechanical 
advantage (iilA> because it represents the 
amount the force should be increased if there 



4.22 



v?ere no losses. 



5. Assignment - Worksheet on Mechanical Advantages, Power 
and Efficiency. 
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IXSS0N5 - Bnlan cc opd Equilibrium 



1, Rtvlci' worl.shjef. on icechanlcal advantages, power and 
efficiency. 

2. vhcre there are no unbalanced forces 

acting on the object. ^ * 

2.2 undcv tiiera conditions the object nay. 

2.21 Rcr-nin at rest. * ’ . ^ ^ 

2.22 Continue to cove in a straight line at a 

Ci njt-'.-'t speed. 

4»> 

3. Torsional or rotational balance. 

3 Si ^^*0 cioc!«wise torques are equal to the counter- 
clockwise torquas. 

3.12 The object recaina In poaltlon* 

3.13 Arplicaticna ^ , , . 

3.131 Weighing an object tilth a laboratory 

balance. 

3.132 Balancing on a see-aav. 

^ * 

3.2 Dynamic balance ‘ * ... . -- 

3.21 A ct.'*tically balanced object say vibrate if 

5.C is rotated, 

3.22 Ihlo vibration will cause vear and uneven no- 

bicn* ...... ^ ^ 

3.23 The vibration iilll vary vith the speed, 

3.24 la g'ircral rotating objects are balanced at 
the speed t«hcre they are moat often operated, 

3.25 Eirarcoles: . . . ^ 

3.251 Uotbra on turblheb and motors • 

3.252 Dynamic wheel balancing on a car, 

4, Ceiite.-* of G-aH-y . _ , * 

4.1 Illustrate corcept of center of gravity by balanc- 
Inn a Kster stick on one finger and ask. 

4.11 W? ’t can be c^ld about the torques operating 

on the rtick? (Clockwics ones must be equal to 
th3 counter cioclcwise ones,) .... « 

4.12 Ko:r force must be c::er ted by the finger/ 

(i-hc ^weight of the stick.) 

4.2 Evolve the concept of center of gravity, . 

4.21 r^cit point Vvhere an object loay be statically 
balarced rrr^'Jrdlcss of the position in vhicn 
if. Is placed. 

4.22 Or! That point vhere the Height of the object 
ipay be consiticred to be concentrated. 

4.3 Center of ;,rcvity In ron uniform objects. 

4,3>r VJo.iftht a tr.etoi: stick at one end and locate 
the point ot balance. 
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4.32 Havo several rcalad flat cardboard' boxes which 
are velghted so their center of gravity is lo- 
cated in a corner, middle of the side, etc. 

Th .‘Se can thon be stacked in' rather odd canners. 

4.33 Uoc 3 'the certer of r;ravity have to be within 
the material of tl\e object? Illustrate with 
a hollc',7 cylin-ucr or ring. 



5 • Stcbility 



5.1 

5.2 



/ill w* «..w - « . - 

to* its position a.t:tcr boing tipped. 

Stable cciuilibrium , _ .. 

5 rbloct causGS tho center or gravity 

to ’.a 

5.22 2z:zj^o1o31 ‘ , _ 

5*221 A book lying flat on a table. 

5.22Z A choir. 

5.3 Unstable equilibrium 

5.31 Tipping the object causes the center of gravity 
to be lovrered. 

5.32 KxoiedIos: * . , . ^ 

5.321 A pencil balanced on its point. 

5.322 A nan on a tight rope. 

5.4 Neutral GPuilibrlum 

5.41 Ti' ping the object causes no change in tne 
height of the center of gravity. 

5.42 Example: a ball. 

5.5 Tncr earing stability * ' , 

5.51 Increasing the area* of the base. 

5.511 Legs* of a chair slant outward. 

5.512 Sprerdiug legs when standing in a bus 
or eubw'ay . 

5.513 Large baces on lanps. 

5.52 Lowering the center of gravity./* 

5.52J Weighting tho base of a lamp. 

5.522 r.-all-r diameter wheels on automobiles. 

5.523 Foot'Dall liner crouching in positions. 

6, Assi-pcGUt - Study for tert on forces and their effects. 



Ic .ticn'of thw ^/.'^ility of an object to return 



LESSOr 6 - Vect or Conc ent o f n Frreo 



1, Develop realisation of the need for the vector expression 

l \ pinco a box on tho table and ask what will happen when 
a £Ci‘C'> »>£ 20 lb, is a’lp li‘~d to the box. 

1,2 Quastioa cannot ba fully answered unless the direction 
of the force is I nown. 
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2!x"®Brr/fir«?ieS"SSco^ scalar and vector quantities 
on dbvclopfid in cath class* 

2.2 Sralnr qurntltiea ^ _ , 

2.21 Require only magnitude* to be fully express^. 

2.22 Examples: volume, area, mass, speed, ana den- 

sity. 

•• 

2.3 Vector quantita.es * . . 

2,^1 ilcruiro n direction as \«ell as magnituae. 

2.32 Examples: dioplacei^cnt, velocity and rorce. 

Dra»/in«^fo^cc ^ ^ arrer *.;hich is a graphic representa- 

tixon Oil fl vGccosr * - • 

3,11 Kr^nitude of tha force is represented by tne 

lrn^,ta of tho arrow, ^ 

3 .111 Kill need a scale to reJ.ate lengtli to 

force size, ^ , 

3.112 A ce-atimeter scale is useful i.s 
It is divided in tea.iis, 

3.113 Exansple: Using a scale of 2 cm for 

every pound (2 ** 1 lb,) determine 

the length of the arrow for each or 
the following forces. 

F • 2.5 lb. 

X . 2„cm 

T.^ TS. TlS. 

_ 2.S lb, X 2 cm 

* • ‘ — tib:^ 

X m S.O CD 



F - 5.2 lb. 

* ^ _ 2 cn 

s'.'z IE. n&. 

5.2 lb. X 2 era 
X > " ilC. 

X ~ 10.4 era 

3.12 Wrectiem of the force Is represented by the 
direction the arrow is dra^ from the point 

sfl^S^^Alv^ye repreaented as a pull on the 
point of application. 
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3.122 Direction is expressed In angular measure- 
ment based on the four points of the com- 
pass* * 



Example : 



direction E 30 N 

E is the starting or reference direction* 
is tii 3 iiRouat of rotation from the 
otarti;:^ direction. 

N is the' direction of the rotation* 

Koto: cay also be eiipresscd as N 60 E. 

4. i^ssignmont - Uorkcheet on dra\7ing force vectors. 




7 - The Resultant Vector 



1. 

2 . 



3. 



Keview v7orksheet on drawing of force vectors. 

Concept of a resultant fbree. * 

2.1 Have two boys pull at rij^t angles on a cnalr in 

which* a third is seated . ‘ 

2.2 In \vhr.t direction does the seated boy move 1 . 

(Sorr.e-.h\re bc;t;7ecn the direction of the two 

2.3 Show that the same effect could be produced by one 
boy pulling in the dteection of the movement of the 

2.4 Rosuitant^Forcc ' that single force which produces 
the enroa affect as two or more forces* 

D*cterniinir.r; the rccultant force. (Considerable work in 
i_ath c? :; 3 r> on with Vectors precedes this work.) 

3*1 P' '*c ' in the r direction. 

3.11 Iloiialc- i'-t *a equr.l to the sum of the t^;b forces, 

3.12 Direction of tne resultant Is the same as the 

two for cap* 

* 

3.2 Forces actlr.f* 3n opposite dlrccti^s. - ... 

3,;>1 liceiiltant Is equal to the algebraic sun of the 

vectors, . . ..u 

3,22 Directioh of the resultant is the oame as that 

of the largest vector, 

. - - 

3.3 Forces acting at right angles. 
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Uorlcshcet on Drawi.ng Force Fectors. 



Cn the g5.ran point P construct the following vectors* 
Use a scale of I ib« « 1 ctn» 



a) 8 lb. H 
b> 2.4 lb. B 
c) 6.8 lb. II 
d> 4.3 lb. 8 



o) 3.0 lb. H 40*’B 
f) 7*2 lb. W 35®H 
^ 5.8 Ibi E 75®S 
h) 6.3 lb. S 15*^ 



.P 



07 lao 



Rune 



Date 



2 9 Cijnstuucu the ioj.louing vectoi*:i i.tt order the first 
Dii:<ji:av3n froa point A and using the head of each vector 
as the starting point for the nesit onoo Use a scale 



ib « ** 1 .'.n o 






Ibo E 


d) 20 lb. 


s 


lb. S 60°i; 


e) 40 lb. 


H 


lb. S 


£) 34 lb. 


N 



A. 
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3.31 Rer.ultnnt: Ic greater than either of the forces 
but less than the sum of the forces* 

3.32 Direction of the resultant Is somewhere between 
the two forces. 

3#33 Graphic solution of vectors* 

3*331 Vectors, like geometric figures, may 
be caovea obout as long as the direc* 
tlcn is not changed* 

3.332 Vectors ore added by placing the tall 
of the second bn the head of the first 
and the recultant is drawn from the 
tail of the first to the head of the 
Gccond. 

EKr.^:plo! Ilnd the resultant of t\-»o 
forces one 4 lb* acting E 
and the other 3 lb* acting 
n on point A. 



( 1 > 



Era;? vectors using scale 
of 1 cm *• 1 lb* 



A 



( 2 ) 



Add the 3 lb* 
vector. 



to the 4 lb, 






A 



tr. 



A 4 






(3) Draw resultant (R) 



(4) 







Measure length of resultnht 
R o 5 cm therefore is equal 
to 5 lb* ^ ‘ 

Measure angle between R and 
• Easter It force, (with pro- 
tractor) 

angle equals 34.5" 



The resultant therefore is 5 lb. E 34*5® N 

The rerult r.ay ho. obtained by adding the two vectors in 

the opposite order* 

(2) Add the 4 lb. to the 3 lb. 
vector* 

> 



(1) Dr iw thi vectors* 

A 



I » 



4 k r. 



» I . 



(3) Draw resultant (R) 




(4) Measure length of resultant 
R a 5 CO therefore Is equal 
to 5 lb. 

Measure angle between R and 
Northerly Force, 
angle equals 53.5^ 



The reoultfint therefore is 5 lb. N 55*5° E 

Note from^Lesson 6 part 3*122 we see that E 34*5® N is equivalent 
to N 550j~ E* 



3*333 Show the group that by putting the two ’ 

prreccd'lng solutions together that a paral- 
lelogrnn i^ ferired and that the diagonal 
drawn iron the point of application is 
the resultant* 

3*34 Solution of vector's by computation* 

3*341 From the di'agrams dram In 3*332 It can 
be seen tlut the resultant is the hypot- 
enuse of a right triangle whose sides 
are the original forces* 

3*342 To determine tha magnitude of the resul- 
tnit the Pythagorean Theorem is used* 

l.e. r2 o Fe* + Fj,^ 

v?here R Is the rehultont 

Fg Is the Easterly force 

Fji is the Northerly force 

^ + (3 Ib.)^ 

R^ « 25 lb*2 
R » 5 lb* 

3*343 To deterroiiie the direction of the resul- 
tant the tr.lgnoEStric function of the 
tangent will be used* 

V^n. 0 » 3 ^ 

Tan e = 0.75^ 
e ° 34.5® 

so the resultant eon be expressed as 
5 lb. B 34*5° N. 

4* AGslgriffiRnt - Worksheet on resultant vectors* 
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I’Tame 



DuCe 



Uotkshtfct on Hesuitfent: Vect.'jrs 



»o 



Fosr each Vfctoi" set find the tesultcmt by scjle di-jcrara 
and r.'.G<ijuj:ir.g ths resnltuiVc, then solve it mtithGff'JticalXy* 

0) 5 IboU iind 12 IhX^ o (2) 10 IbvS «i.x7d 16 IboW, 



C3) 15 IboS nnd 25 IboKeO'^J | (4) 12 Ib.B IS^H and 16 lb 



nr» 
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LSSSOIT 3 - Rsnultant of Forces at other than RlRht 



1 . 

2 . 



Rcvi.cvi worksliofit on resuluaut £orco8« 

Ee.'ultattt r.f forcos acting at other than right angles. 

2.1 prralielograM is constructe'd^using the force 

vectors as the sidi'.s of the parallelogram. 

2.12 The diagonal drawn from the point of applica- 
tion of the forces is then the resultant force. 
n A •Fc'*co of 5 lb. acts E'ast upon point 

and a iotco of 6 lb. acts E 60<> N 

upon the same point. Find the resul- 
tant . 



I 



(1) Dr*a-j the vectors using a 
scale 1 cm « 1 lb. 



(2) Using a compass lay off 
length of 5 lb. vector at 
end of the 6 lb. one and 
lay off length of 6 lb. 
vector at end of 5 lb. one. 
Connect the intersection of 
these distances with dotted 
line to the ends of each 
vector • 



A 





'V 




(4) Measure Resultant 

R « 9.5 cm which is equal to 
9.5 lb. 

Measure angle between East- 
erly component and R. 
angle equals 339 





2.2 



Solution by computation. * ^ 

2.21 A diagram is dravm similar in manner to those 

in Lesson 7 part 3.332. 




2.22 llajnitude of R is calculated using the Law of 
Cosines . 

o P2^ - 2 FiF2cos 6 

whore: R is the resultant 

Fi is ono of the forces 
F2 is the. other force 

8 is the angle between the forces 

so: R^ « (5 Ib.)^ •}• (6 Ib.)^ - 2(5 lb.)x(6 lb.) 

X cos. 120° 

R» = 25 Ib.f + 36 lb.2 > 60 Ib.^ (>0.500) 

= 91 Ib.'^ 

R « 9.5 lb. 

* • • 

2.23 Direction of the resultant is calculated by 
using the Law of Sines. 

R 6 lb. 

Sin 0 " Sin 0" 



Sin 0 



0,866 X 6 lb. 

97TTb. 



Sill 0 
0 



0.5458 

33.1° 



RGsu?.tant is 9.5 lb. E 33.1® N. 

3, ??r.ss nut worUchests on composition of forces and spend re- 
r:‘5.nlng working on thc.ne. The sheet is to be coo* 
picted for homework. 
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IJoirUsheet on cotnp'asiL'ion o£ Forces o 



Solve e.’.ch o5 tl\a .?ollc^iin3 ncikins o vector diagrA'in fliio 
then solve thes Kiithctnsc.lcs.lly© 

*4 »M 0 ^ct on oolnt One Is 18 lb«Hj> the other is 

20 IboS 25‘%2© v7hst is tho resultant? 



2e The guy i*ires on n television antemia form an angle of 
60^ v;ith each other end each is imdsi: u tens;lon ox 50 lb© 
Kou iruch fe'cs is push.lns the antetma down? 



The w»Tc suoporting Q picture forms on angle 

the rilj. d“iv’n info tU« ujIU Sf^tha tansioa to tha ^ 

is 2A 2b© h;^w much force Is eirertcd dfunwsrd on the nail© 




LESSon 9 - The Eculllbrant Force and Resolutions of Forces 



1. Review worksheet on composition of forces. 

2, Equilibront Fo^ce i o u u 

2«1 Review ex.imple from Lesson 7 section 2 of two boys 

pulling on o' third boy who is sected in a chair. 

2.2 wiiaf wo’-ld happen if the one boy who stepped in to 
replace the otliet two had exerted his for'ce in the 
opposite direction and the original two had still 
been piClir.^,? (V.o motion v:ould occur.) 

2.3 Evolve enneept c£ an cquilibrant force. 

2.31 A iorcG equal in "masnitude but opposite in direc- 
tion to the resultant force. 

2.32 Tha equilxbrant produces the situation of equil- 
ibrium. 



3. 



Resolution of Forces 

3.1 The separation of a -single force into two component 
forces acting ln‘ specif ic directions » usually at 
right angles to each other. 

3.2 Applicaticnt , . 

3.21 Many times it is not convenient to apply the 
force in the direction desired so it will be 
applied at an angle. 

3.22 Pulling a slid or wagon. 

3.23 Pushing a lawn mower. 

3.24 Clo(3ing a window with a windo\^ pole. 



3.3 Determining* the size of the component forces. 

3.31 The easiest solution is through* the’use of the 
trignometric functions of ‘sine and cosine. 

3.32 Example; A boy pulls a loaded wagon with a 
force of 50 lb. If the handle forms an angle 
of 40^ with the horizontal, what are the hori- 
zontal and vertical components of his force? 



(1) Diagram the forces involved. 



( 2 ) 




From the diagram it can be seen that: h 

sin 40° ” - and cos 40® “JJjL. 

50 lb. 50 lb. 



where Fy is the vertical component and Fj| is the 
horizontal component. 



(3) Solutions _ 

Fy « 50 lb. X Sin 40° 
Fv “ 50 lb. X 0,643 

128 



Fv 

Fv 



32 



lb. 

90 



Fu “ 50 lb, X CCS 40® 
Fh "50 lb. X 0.766 
38 lb . 






3.2 Resolvin'’* the force of gravity«-the incline. 

3,21 If on object is placed on an incline, the 
v;ci'';ht ray be ooparatfed into ti.o forces. 

3,211 One actinf» parallel to the plane. 

3,22.2 liie other act in.^ perpendicular to 
the plane, (The normal force.) 

3.213 A bo:: TjeJ^hing 30 lb. is placed on 

a 20® incline. Determine the compon- 
ents of the weight acting down the plane 
and into the plane. 



( 1 ) 




where: W is the weight of tht box, N the 
component force perpen ^ular to 
the surface of the plai. and F 
the corfiponent force parallel to 
the plane. , 

note. From the geometry of the diagram 
it can be shown that the angle of 
incline and the angle formed by 
N and W are equal. 



( 2 ) 



Solution ^ 
sin 20® 




cos 20» = s 

w 



F » W sin 20® N« W cos 20® 

P «a 30 lb. X 0.342 N«30 lb.x0.940 

P « 10 lb. N« 28 lb. 



3,22 An interesting illustration is the following! 

3.221 A cart used for inclined plane experi- 

ments (HaU*b carriage) is loaded so 
that Its mass is 1 kg. « o . 

3.222 The cart is to be placed on a 30 in- 

3.223 Calculate in the manner of 3.213 the 
components of the kg. V7clght. 

F « 500 g., N « 866 g. 

3.224 Apply these amounts of force to the cart 
in the opposite’ direction to which the 
components are acting. (Strings httached 
tc the cart and run over pulleys attached 
to instrument supports. ’ The forces are 
developed by using laboratory weights 
hung oh the strings.) 
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3.225 Since the two applied forces epctly can- 
cel the components of the weights of the 
cart 9 there should' be no need for the in- 
cline. Revove it and the cart remains 
in position. 

4. Assienment - IJorhsheet on resolution of forces. 



L!i: rC0n 10 - of on 

1. Go over in detail the workoheet on Resolution of Forces. 

2. Aa additional aid and review have the students prosent se- 
lected erercices from the worksheets for lessons ^ - 9 to 
the class. 

3. Assit.nment - Study for test on forces. 



SOH 11 - SiniDle Machines - The Lever 



1. Review basic machine concepts as developed in Lessons 3 
and 4. 

1.1 Purposes of a machine. 

1.11 Incrc':ise force. 

1.12 Increase speed or distance. 

1.13 Change direction,. 

1.2 A machine cannot increase the amount of work done. 

1.3 Mechanical Advantage - Ideali Actual^ Methods of 
determining, etc. 

2, The lever",' 

2,1 Charactcriritics" ^ „ ! 

2.11 A rigid bar which Is free to rotate about a ^ 

fixed point, . I 

2.12 Parts of a lever, . . , . * .... ^ 

2.121 Fulcrum - point about which the bar rotates. ] 

2.122 Effort arm - distance from point of ap- 

plication of the effort force to the ful- 
crum, j. 

2.123 Resistance arm - distance from point of 
application of the resistance force to 
tn'e fulcrum. 
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ITaci e Date 



VJorhsIieet on r.cso?.u£:lQn o£ Forces e 

For each problem icahc a scale diagrao and solve ma thematically. 

lo A boy pulls a \:agon tjith a force of 15 lb. If the handle 
forms an angle of 20® with the ground find the horisontal 
and vertical components of his forcoo 



2o A force of 30 lb® is er.erted on a wiiidow pole Co close 
the windajo If the pole forms an angle of 15® with the 
window hov7 much force is closing the window and how 
much is trying to push the windci? out? 



3o A force of 230 nt acts K 60®Eo l?hat aro the N and B 
components of this force. 



4. A 500 lb a boje rests oh on incline which forms an angle of 
18 with the ground, bliat ere the components of the 
bo:: *s weight parallel and perpendicular to the plane? 



5. Bow much force will be needed to hold a 600 lb. safe on 
an incXin v?hose angle is 12 degrees? 
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2.124 Diagram 




where ly> is the resistance arm and Iw is 
the effort arm* 

2,2 Mechanical advantage of a lever, 

2.21 T.f the lever is considered weightless and with- 
out friction a simple torque analyses can be 
applied. 

i.e, Fj^ X a Pj 3 X I 2 

2.22 by algebraic manipulation: 



— ts — ii 

1r 

2.23 From section 1 it can be seen that* the ratio 

actual mechanical advantage. 

2.24 In practice the two ratios in 2,22 ate not 
equivalent but Ip/ln will be larger and' is 
referred to as the ideal mechanical advantage. 

2,3 Clarjsr.s of lever, 

2.31 First class lever. 

2.311 The fulcrum is between the effort and 
the resistance, 

2.312 Can be used to incre'ase force. 

2.3121 When effort arm is longer then 
re'sistance arm, 

2.3122 Examples - Claw* hammer pulling 

ouf 'a nail 
A pair of tin snips 

2.313 Can be used to increase speed or distance, 

2.3131 Where effort arm is shorter than 
resistance arm. 

2.3132 Example - pair of paper shears. 

2.32 Second class levet, 

2.321 The resistance is between the effort 
and the fulcrum, 

2.322 Used only to multiply force as the ef- 
fort arm is always longer than the re- 
sistance arm, 

2.323 Examples: wheelbarrow and nutcracker. 
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2,33 Third class lever, 

2.331 The effort is betvjeen the resistance 

and the fulcrum, * ■ 

2.332 Used only to multiply* sp’ced or distance ^ 

as the effort atm is always less than j 

the resistance arm, ’ ! 

2.333 Examples: tweezers and ice tongs, I | 

I 

3, Assignevant - Worksheet on levers, 

I 

i 



LESSON 12 - Simple Machines » Tlie Pulley 



1, Review worksheet on levers, 

2, A pulley is a wheel which is free to turn about an axle 
which is mounted in a frame, 

3, Fixed pulley, . 

3.1 The pulley does not move up or down as the load is 

raoved , 

3.2 Diagram 



L 



wheel- 









ki 






■f 






ax le 
frame 



Fn 






4 . 



3,3 Mechanical advantage of the pulley, 

3.31 Can be likened to a lever, 

3.311 Fulcrum is the axle, . ^ . 

3.312 Since the ropo is' over the edge of the 
wheel' the effort and resistance arms 
are radii of the wheel and are equal, 

3.32 The mechanical advantage' is thus one, 

3.33 The rjulley ie used to change 'direction of the 
force but ideally does not change the size of 
the force. 

Movable pulley, , , - ^r^A 

4.1 The pulley moves up and down with the loaa*. One end 

of the rope is fixed in place and the load is at- 
tached to the frame. 



^5. 
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4,2 Diagram 




4,3 Mechanicara<3vantage of the pulley, 

4.31 Can again be likened to a lever. 

4.311 The fulcrum is nox-j the point of contact 
with the fixed rope. 

4.312 Effort arm will be the diameter of the 
pulley, while the resistance arm is the 
radius of the pulley." 

4.313 The ideal mechanical advantage is there 
fore two . 

4.3131 In order to move the resistance 
up a unit distance the effort 
force must move t\‘7ice as far. 

4.3132 A simple way of determining the 
I.M.A, is by counting the num- 
ber of ropes supporting the 
movable pulley. 

Pulley combinations. 

5.1 Frequently rafcred to ns a block and tackle. 

5.2 Consists of several wheels on a common axle in a 
single frame, 

5.21 Two sets are used, one fixed and the other 
movable 

5.22 Individual x^heels are called sheaves, 

5.3 Ideal mechaniccl advantage is determined by the num- 
ber of ropes supporting the movable set. 
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6, Assignment - Worksheet on pulleys. 



LESSON 13 - S imple Mn chines - I’Hieel and Axle 



1, Review worksheet on the pulley, 

2, Wheel nnd axle, . 

2.1 A* wheel or "cranlc rigidly" attached to an axle, 

2.2 May be considered a lever with unequal arms, 

2.3 Diagram . ,, _ . ,, 

where; re is radius of the small 

wheel or axle, 

■ ^ Tr is radius of the large 

\ wheel or crank, 

\ /I 

, / ’ 



■R 
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2.4 In one turn o£ the v?heel: 

2.41 Fe will move down a distance £quol to the circum- 
ference of the large wheel (2*nrT ) 

2.42 Fr will move up a distance equal to the cir- 
cumference of the small wheel (2'i7r3) 

2.5 ideal macbanical advantage of wheel and axle, 

2,51 From general definition ^ Sg 

Sr. 

2o52 Sp equals circumference of the la*rge wheel and 
equals circumference of the small wheel, 

2.53 So: H'lA « 

2 7T rs 

2.54 Simplifying: IMA « 

2.6 Applications 

2.61 For gaining force, 

2.611 Steering wheel on a car. 

2.612 Crank on lifting device of a tow truck. 

2.613 Vise handles. 

2.62 For gaining speed. 

2.621 Step"Cone pulleys on drill presls, 

2.622 Adjustable diameter pulley on fan motor 
for air circulating system, 

2.7 Samole problems, 

2.71 What is the ideal mechanical advantage of a 
winch which has a handle 30 in, long attached 
to a drum 3 in. in diameter? 

IMA « where r* 30 in. and 

* 

j«S « (3 in. is the diameter and diameter«2r) 

30 in. 

so: IMA « XTS'lE. 

IMA « 20 

2.72 Two step-cone pulleys are to be used to provide 
variable speeds for" a machine tool. Both pul- 
leys sets are the same size. " The diameters of 
the pulleys ore 2 in*,, 3 in. anci 4 in. For 
e'acli possible combination determine the speed 
ratio of driven pulley to the driving pulley. 

1 



o 
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(1) Possible cocbinations. 
Driving Pulley 
2 in. 

2 in. 

2 in. 

3 in. 

3 in. 

3 in. 

4 in. 

4 in. 



Driven Pulley 

2 in. 

3 in. 

4 in. 

2 in . 

3 in. 

4 in. 

3 in. 

2 in. 



It is* obvious tbat V7lien both diameters are 
the same, there is no speed change. 



i,e. speed ratio « 1 

(2) Speed ratio will equal the ratio of the clr 
cumference of the driving pulley to that or 
the driven pulley. 

i.e. S.R. « £ 2 . 

Cl 

where; S.R. is the speed ratio, Ci io 

circumference of the driven pulley 
and Co is the circumference of the 
driving pulley. 

but: Cl « iTCt and Co "*^02 where a is 

the diameter or the pulley. 

bo: S.R, » f2 



(3) Solution 

Driving Pulley 

2 

2 in. 

‘ 3 in. 

3 in, 

4 in. 

4 in. 



Driven Pulley 

4 in. 

2 In. 

4 in. 

2 in, 

3 in. 



Obtained by formula 
S #R • ** 



fio: 



e t> « 2 in. 

“ rin: 

S.R. - 0.67 



S.R. 

0.67 

0.50 

1.50 

0.75 

2.00 

1.33 



Tlie differlehtial pulley. .. . 

3,1 A combination of the wheel and 



axle and a movable pulley 



loias 



3,2 Diagram 




3 #3 For' ono turn of the large wheel Fg \^111 move a distance 
equal to the circumference of the large wheel or 

3.4 Rope section A will be pulled up an equal distance 

(277r*f) 

3.5 Uope section B xdll be Increased by a distance equal 

to the circumference of the' small wheel (2T?re) ^ 

3.6 The rope supporting the movable pulley C will thUs be 
shortened by the difference in the two length changes, 

(2trrT^ - 2-wrg) , 

3.7 Fn will thus move up a distance equal to half the 
length decreased or St> « ^(2T»rs) 

3.8 Ideal mechanical advantage will equal the ratio of 
these tv70 dlstanceo, 

2*nrr 

or XMA « Jb 

simplifying 

IMA M ' o-t 



"L - 

4, Asoignment - Worksheet on wheel and axle. 
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Date 



I 

a 

a 

Q 

B 

0 

Q 

n 

*1 

j 






WoiicshcjGt • Wheel and Axle 






^ R=- 10” 



f-p« 20(1, 

»• 

f^r=(0i!). 



m 





Xi«?A “ 


0 0 0 C O O 0 


v/» » 
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m 


0 0 0 0 o o o 


AKft « 


0 0 0 0 Q O O 


AKS •« 


O O O O 0 O 0 


mi •• 


0 0 0 O 0 o o 


Bffo« 


0 O 0 o o o o 


1 

c 


0 0 o O 0 0 0 


Ef£o« 


0 O 0 0 o o o 



( 5 ) 
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SJ'lA «w 


6 0 0 0 0 0 


^ OOOOOOO 
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0 0 0 0 o o o 


AHft «» 


>060000 
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*00000 0 0 



0 

0 
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a 

0 

0 

0 



V?hcJol; aivJ hjila - 2 




r.j ~ 2 ;Uia i* “» 3 in a 

r.y •-- 4 ‘ Iho 
5.^3 « 6 :ln<> 

is. thfl speed s:atio :?or the 3 possible conibinatioiis? 



■• 1 
< 



' ~) 



Di’ix/ei:- 
2 i’rta 

9 

4 iHo 

6 :Uio 



Diriveii 



SoSlo 



3 in» 



00^0000000 



3 iOo 



or O O O 0 0 O 0.0 O 



3 itio 



oooeoooooo 
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LESSON X4 - SlrnnlQ Machinos - Inclined Plane 



1, Check over worksheet on wheel and axle* 



2.2 

2.3 



inclired nlhhe. . 

A flat surface one end of which is higher than the 

other • - . * 

Ua“dd to lift objects from one level to another. 




A 

i 



I is the length of the plane 
h is tho height of the plane 
b is the base of the plane 
6 is the angle of the incline 



2.4 In lesson 9 eection 3.2 the basic principles of the 
inclined plane were developed. . ' , . 

2*41 By moving the* load through a distance 1 it can 
be rai'sed to a height h. 

2.42 Ihe plane supports part of the weight so the ef- 
fort needed is ohly that to overcome the com- 
ponent which is acting parallel to 1*. 

2.43 It was showh in lesson 9 part 3*2 that the force 
down the plane was equal to^ the weight times 

the sin 0. . " . - ^ 

2.44 Tl\e sin 9 is equal to the ratio of h to i. 

2.45 So: F « W X jh 

T 

or: Fxl«Wxh 



2.5 



2.6 



The purpose bf the Inclined plane is thus to lift a 
weir;ht* W to n height h by_ exerting a force F through 
a distance 1. ’’ ^ , 

From 2.45 the following can be evolved: 



2.62 In fscf.hal experience these two ratios will not 
be e.oual as the actual value for P will include 
the J^crce necessary to overcome fr'ictlon.' 

2.63 Tho 1/h ratio will provide the ideal mechanical 
advantage. 
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3. Sample problem. . . ^ ^ 

3.1 A 500 lb. safe is rolled up a plank 15 ft. long to a 

3 ft. high, llhat 1r, the IMA of the pt'^ne? 

15 ft. 



IMA 



3 ft. 



im « 5 

3.2 Neglectinf; friction, how much force would be needed? 
if there is no friction « AMA 

rnd ^ « IMA 



500 lb. . 
DO ! f « 5 

.. 500 lb. 

F « f 



F « 100 lb. 



3.3 



If the force necessary was actually 125 lb., what is 
the AMA of the plane? 



AMA 



500 l b. 
125 lb. 



3.4 



3.5 



3.6 



AMA « 4 

•• •• 

How much work was put into the machine? 

Win “ Fe X Se which for the inclined plane becomes: 

» F X X 

SO! « 125 lb. X 15 ft. 

« 1875 ft.'lb. 

What is the work output? . , / , 

W 1 , « Fo X S« which for the inclined plane becomes 
out R R y « W K h 



GO! ^out ** ^ ^ 

Wout « 1500 ft. -lb. 

What is the efficiency of this machine? 

Eff . « X 1007. 

Win 



Eff. 

Eff. 



1500 ft, -lb. 
1875 ft. -lb. 
807. 



X 1007, 



4. Assignment - VTorksheet on inclined plane. 
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Date 



lo'i»o Physics teksheat - SncHned Plane 




r;cictc3J:3 in rcelationshiy to general fcerias. 



% “ ® 



Sg ?. 



*> S5< ll 

"'U 



L 

T‘''- 
■f 3 




i 






Co'-o^ete l::ibie - up ^•elatlon&lri.ps md ss&lve on a ^leparato 
*ihi4? o? -• place’ ani’;jej:s in isjpyropriat© spaces o 

— 

j h Fo % \ 1 

2 SC. I J.25 J.b. i 50 3 



SSficiency 

\WMtmK aMsmmaiL xn&\ 



.... 



I S .Cfilo 



1 



I ifco 



>A«B !«««»« »UI 



10 £t, 






I 2 5fco 
S *Px* 

J •> -♦ U O 




300 Xb. I 



360 lb. 



m ■jjiim ■■aiwra^r riL ,l _■_ m ii n«rnf»nn ■ s 

12 £fc. i I 5.50 lb. j 75 lb. I 3 



On a oerrarate sheet o5 paper set up a diagrana o£ each probleza 
and G07-V6 it in a neat and orderly tEanaeto 

A 250 Ibo barrel ia ?:olled up a plunk 8 
truck 4 higho to? much e^£g>'s?t is required ir fiction is 

neglectedi?' 

'? A mm can ej:ert a f,otce oS: 100 Ibo and has to load a 300 Ibo 
^jeir-hi: into a tSSh 3 .<?to higho Ho« Icng s plaint ^iU fee need 
ig the firictlon is elijaiaated by using rollers? 

3o A vacht Kcighin.^ 2 tons :1s to be toded into a truck 4 
by means oi* planks 20 :et« longo Kaglecting friction^ what force 
must be esKartod parallel to the planks in order to move the yacht? 

4i An itjcUned pl-am 15 fto long is needed to raise a 1000 Ibo 
Tjelght onto a platform with an effort of 200 Ibo Keglecting 
frictionp how high is the platfcorni? . . . ; ^ » 

So Aaounring no friction, how heavy a safe can be loaded itito q 
truck S fto highly an effort of 500 Ibo if a set of planks 20 
ffc« long are u^tid? 



o 
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LESSON 15 - Simple Mnchlneo • The Wedge and Screw. 



1. Review worksheet on Inclined plane. 

2. The Wedge 

2*1 An nrjplicntion of the inclined plane. 

2,11* The inclined plane generally is a fixed machine. 
2.12 The wedge Is a movable inclined plane. 

2.2 Effort force is applied to the vertical edge of the 
wedge. 

2.3 Effort diotancG becomes the length of the base. 

2.4 RasistnncG force and resistance distance are still 
the" same, 

2.5 Ideal EGchanical advantage of the wedge is the ratio 
of the base to the height. 

1. e. II'IA “ k 

h 

2.6 The efficiency of the wedge is generally low as there 
is a considerable amount of friction Involved. 

2.7 Applications of a wedge. 

2. H As a separating device. 

2.711 Splitting logs. 

2.712 Teeth on saw blade. 

2.713 An axe. 

2.72 As a holding device. 

2.721 Simple door stop* 

2.722 Quoines for holding printing type in 
the frame. 

2.723 Taper pins for holding wheels on shafts. 

3. Screw 

3.x Basically an Inclined plane which has been wound 
around a cylinder. 

3.2 Pitch of a screw. 

3.21 The diatance between the threads. 

3.22 The distance the screw will move In one com- 
plete turn. 

3.3 Mechanical advantage of a screw. 

3.31 Resistance distance will be the pitch of the 
screw. 

3.32 Effort distance x<fill be the circumference of 
the circle around which the effort force will 
move . 

3.33 Example: A jack screw has a pitch of 0.25 in. 
and the handle is 18 in. long. What is the IMA? 
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(1) Dlagrom 




(2) Sjg « 2 it 18 in. 

» 0,25 in. 



(3) Il'IA » M 
Sr 



IMA « 



2’tt I 8 in> 
0.25 in. 



IMA « 450 



3p4 Efficiency of b screw, 

3.41 There is a lot of friction involved due to the 
amount of surface in contact and the large re- 
sistance force, 

3.42 The efficiency is generally low but is offset 
by the high mechanical advantage. 



3,5 Uses of Q screv 7 , 

3.51 Transmitting motion. 

3.511 Can change circular motion to linear 
motion, 

3.512 For every turn of the screw a linear 
motion equal to the pitch is produced, 

3.513 Used as lead and feed screw machine 
tools. 

3.52 Making adjustments and measurements, 

a 3,521 Since the large turning radius can pro- 
duce a small .linear motion the screw is 
useful in making fine adjustments, 

3.522 Screws are used for leveling instruments, 
adjust.ing measuring devices, etc, 

3.523 If a graduated collar is attached to the 
screw it can be used for fine measurements, 

3.524 Screws are used in this manner in micro- 
meters and various other measuring de- 
vices on machine tools. 



j 
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3.53 As fa;itening devices 

3.531 Scrcv? thread can act as a wedge and thus 
provide a high degree of holding power, 

3.532 Wood screws' provide" much' greater holding 
power than an 'ordinary nail, 

3.533 Machine bolts are widely used for many 
holding jobs, 

m ft 

3.54 Trancaittlng force with a screw,' 

3.541 Xhe jackscrew in 3,33 is an explanation 
o'f t'tlis UGS", 

3.542 Jackscrews are used in many areas, 

3.5421 Certain types of automotive jacks, 

3.5422 K'aavy duty jocks for lifting 
large loads such as buildings, 

4, Assignment - Worksheet on the wedge and screw. 



LESSON 16 ~ Gears end Gear Trains 



1, Revlex^ worksheet on wedge and screw, 

2, What arc gears? 

2.1 Ro'tating cylinders on cones with projecting teeth 
that menh with one another so that there is a posi- 
tive drive, 

2.2 Types of gears, 

2.21 Spur 

2.211 Cylinders with teeth on their surfaces, 

2.212 Used to drive shafts in parallel, 

2.22 Bevel gears, 

2.221 Cones with teeth' on their shrfaces* 

2.222 Used to drive shafts at an angle to 
each other, generally at right angles, 

2.23 Helical gears, 

2.231 Similar to spur'g'eors, 

2.232 Teeth 'are not parallel with the shaft, 

2.233 Teeth are in the form of a helix across 
the surface', 

2.234 May be operated at any angle to each other, 

2.24 Worm gear, ’ ' . 

2.241 A screx^ gear meshed with a larger cylin- 
drical type gear, 

2.242 The shafts are at right angles, 

2.243 There is a tremendous snecd' reduction 
and consequently high increase in force. 
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Purposes of gears. 

3.1 Transmit rotary motion* 

3.11 Pulleys and belts can accomplish a similar 

PUSTpOSC t m ^ ^ 

3.12 Gear is better because the teeth prevent slipping 

3.2 Change direction of rotary motion. 

3.21 With tiio gears in mesh the driven gear rotates 
in the opposite direction to the driver. 



Driver 




3.22 An intermediate gear placed betx^een the two will 
result in driven gear now moving in the same 
direction as the driver. 



Driver 




^ Driven 



3,23 A second intermediate gear* placed in the line 
V7ill result in the driven again running op- 
posite to the driver. 



Driver 




Driven 



3,24 In general 

3.241 Odd number of intermediate gears— 
driver and driven rotate in same direc- 
tion, 

3.242 Even number of intermediate gears— 
driven rotates in the opposite direc- 
tion to the driver, 

3,3 Change sneed 

3.31 If the number of teeth in the two gears 

not the same, the speed of the two gears will 
be different. 



U2 ISO 



1 



Jl 



3,311 More teeth In driver than driven, the 
driven gear will move faster, 
example: 



Driver 




Driven 
12 Teeth 



Xh one turn there are 3*6 teeth to con- 
tact with the driven gear, and" therefore 
36 contacts with the driven ‘gear must 
also be made. For this to happen, the 
driven gear must turn three times so it 
will rotate three times as fast, 

3,312 More teeth in the driven than the driver 
gear. 




Driven 
36 Teeth 



One turn of the driver causes a contact 
of 12 teeth with the driven. The driven 
gear will only turn one-third of a turn 
so the speed of* the driver is reduced by 
a third, 

3,32 Speed ratio of a gear set, 

3.321 The speed of the driven gear is directly 
dependent upon the tooth ratio of the 
driver to driven gear, 

3.322 Formula 

V,R. ^ ^ 

V2 t2 

where VR is the speed ratio, Vi Is 
the speed of the driver, Vo the speed 
of the driven, the number of teeth 
in the driver, t 2 the number of teeth 
in the driven. 
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3,323 Examples 

3 •3231 What Is the speed ratio of a 58 
tooth gear driving a 24 tooth 
gear? 

V,ll, *» ^ 

v;r. « 2.5 

3*3232 What is the speed ratio of a 36 
tooth gear driving a 90 tooth 
gear? 

V.R. = Iff 



] 



i 



y.R* « 0.4- 

3*324 For a gear train (more than two gears 
in mesh) the total speed ratio equals 
the product of the individual gear 
rat ios * 

Example: Four gears are in mash, the 

driver has 36 teeth, the first 
intermediate has 18 t'eeth. the 
second* intermediate has 24 ' 
teeth and the driven gear has 
4B teeth* What is the speed 
ratio? 

V.R, between 

Intermediate 

V,R, between 
Intermediate 



V.R* between 
and driven « 



Total V*R* « 



V.R* « 0.75 

3*325 The speed ratio of a gear set is also 
known as the mechanical advantage of 
speed, 

3.4 Change Force ‘ " * 

3.41 If the driven gear has' more teeth than the 

driver the mechanical advantage of speed is 
less than one, ' - - 

3.42 If this is true then" the me'chanical advantage 
of force must be greater than one. 



driven and first 

36 
“ TB 

first and second 

« 18 = 

“ 7^ 



second Intermediate 

24 

7^ 
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3*43 Formula 




where MAp Is the mechanical advantage of force 
t£ Is the number of teeth in the driven gear and 
tji^ is the number of teeth In the driver. 

3.44 Example: A driver gear has 18 teeth while the 

driven gear has 45 teeth> what is the MAp? 



4. Applications - Use wall charts of an automobile transmission 
and differential to identify types of gears and their purposes. 

5. Assignment - Worksheet on gears and gear trains* 



LESSON 17 - Compound Machines and Review of all Simple Machines 

1* Review worksheet on gears* 

2* Compound machines 

2*1 Host machines are a combination of one or more simple 
machines* 

2*2 The combination will result in an even higher mechani- 
cal advantage* 

2*3 Example: A winch in the front of a truck bed may be 
used to move a heavy load up a plank into the truck* 
The winch is a wheel and axle‘, while the plank is 
an inclined plane* 

3* Mechanical advantage of a compound machine* 

3*1 The total mechanical advantage equals the product of 
the individual mechanical advantages of the simple 
machines which make up the compound machine. 

3*2 If the machine combination in 2*3 had an MAp for the 
inclined plane of 3 and for the winch 8 then the total 
MAp “3x8 or 24. 

4* Pass out and discuss summary sheets for simple machines* 

5* Assignment - Study summary sheet and complete worksheet on 

compound machines * 



LESSON 18 - Friction 



1* Review worksheet on compound machines* 



45 

1 ^ 



MAp « 2,5 
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2, Introduce concept of friction. 

2.1 Use the low friction air puck distributed by Edmund 
Scientific, 

2.2 Try sliding it across the table before Inflating 
balloen (will not move very far) 

2.3 Inflate balloon and then try pushing it. (It will 
move very easily, not stopping until it runs into 
something or reaches the end of the table,) 

2.4 Other situations where little or no friction is ex- 
perienced , 

^,41 Ice on sidewalks and roads, 

2.42 Holding a bar of wet soap. 

2.43 Highly waxed floors, 

3, Definition of friction - The opposition to the movement of 
ope object over another, 

4, Causes' of friction, 

4.1 Cause is not fully understood but there are several 
theories, 

4.2 Surface irregulautus • 

4.21 Uneven surfaces when rubbed together’ have a 

tendency to Interlock, resulting in an opposi- 
tion to the rubbing. " ' 

4.22 Very highly polished surfaces experience an 
Increase rather than decrease in friction, 

4.3 Other factors,' 

4.31 Electrical forces 

4.32 Adhesion between the molecules of the two materials, 

5, Importance of friction. ' 

5.1 Friction is beneficial, 

5.11 For movement -- ► 

5.111 Between tires on an automobile and the 
road . 

5.112 Between the foot and the sidewalk, 

5.12 For maintaining position. 

5.121 Screws and nails in wood, 

5.122 Knots in ropes and string, 

5.13 For stopping motion « brakes on an automobile, 

5.2 Friction is a hindrance, 

5.21 Moving parts in a machine, 

5.22 Wear on tires and shoe soles, 

. 6, Types of friction, * * 

6.1 Starting friction' - the friction force that has to 
be'bver'come to start the object moving is higher 
than that needed to keep it in motion, 

6.2 Sliding friction, ' - * 

6,21 The frictional force that has to* be overcome 
to keep one object sliding over another. 
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Factors ‘ ‘ 

6.221 The direction o£ the force Is parallel 
to surfaces Vnlch are In cohtact and 
opposite in direction to that of the 
motion. 

6.222 The amount of the. force" is* dependent upon 
the force pushing the surfaces together. 
(Normal force) 

6.223 The amount of force' is dependent' upon 
the types of isaterlals and the nature 
of their surfaces. 

6.224 VJithin the range of medium speeds there 
is little effect of speed upon the. force 
of friction. 

6.225 The area of contact has very little ef- 
fect upon the force of friction. 

6.3 Rolling friction. 

6.31 If is easier to roll one object over another 
than to slide. 

6.32 For steel the force of rolling friction may be 
as much as 0.001 of the sliding fricion between 
the two pieces of steel. 



Coefficient of sliding friction. ‘ 

7.1 The ratio of the force necessary to overcome sliding 
friction to the normal force for two particular 
surface which are in contact. 

7.2 Represented by the Greek letter Mu ( j .) 

7.3 Equation: 

f 

//» N 

where: .. . is the coefficent of sliding friction. 

£ is the force needed to overcome sliding 
friction 

^ - N is the force pushing the surfaces together. 

7.4 Examples: *• 

7 .41 l^hat is the* coefficient of friction between a 
75 lb. box and the floor if a force of 15 lb. 
is needed to slide it across the floor? 



A 



15 lb . 

TOST 



// » 0.20 

7.42 Hov7 much force is needed to slide a 150 lb. 
box across the floor if the coefficient of 
sliding friction between the box and the 
floor is 0.30? 

" rSo lb.' 

4 

£ = X50 lb. X 0.30 
f = 45 lb. 
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8. Reducing frictioiie 

8,1 Using bef-'isrings j 

8.11 Polished bearings r The two surfaces in contact 
aire machined and polished to smooth surface, 

8.12 Ball and roller bearings*. ’ 

8.121 Make use of the fact that rolling fric- 
tion is less than sliding friction, 

8.122 Roller" bearings are desirable where 
the load is high as they of fer* a 
larger surface area than the ball bear- 
ings. 



8.2 Anti-frictioii materials. *‘ , ^ 

8.21 Sc :..3 material combinations offer less fric- 
tion than others, ' " , , 

8.22 A mixture of lead and" antimony is used on con- 
necting rod bearings as it has a low friction 
coefficient with st'ecl. 

8.23 Nylon and teflon bearings are used in many 
small machine parts. 



8.3 Lubrication . ^ 

8.31 Reduce friction by coating the surfaces with 

a thin film over which the parts slide easily, 

8.32 Characteristics of a good lubricant 

8.321 Must have* sufficient* body to stand up 
on the Toad and operating conditions 
of the machine. 

8.322 1-Tust flew freely enough to keep the 
parts coated with thin film. 

8.323 Should be of such a chemical *composition 
to prevent corrosion of the parts. 

9. Assignment - Study notes and prepare for a test on machines 
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Experiment 9 - BOYLE'S LAW 

Purpose of experiment 

To study uhe reiationship between the pressure applied to 
a gas and the volume of the gas. 

Apparatus 

Boyle's law apparatus and a mercurial barometer. 

Procedure 



Pressure is applied to a gas sample by raising the open tube 
of tbs apparatus. The total pressure on the gas is found by 
adding the difference in mercury levels in the apparatus to the 
barometer reading. 

Ten trials are made with different amounts of pressure, 

A graph will be plotted using the volume values on the y-axis 
and the pressure values on the x-axis. 

Data 



Height of the closed ar m c m. Barometer reading cm. 



Trial 


Mercury 
level in 
closed 
arm 
(cm) 


Volume 
of gas 

(cm) 


Mercury 
level in 
open 
arm 
(cm) 


Difference 
in mercury 
levels 

(cm) 


Pressure 
on gas 

(cm) 


Pressure- 

volume 

product 


1 














2 














3 














4 














5 














6 




.■'.r 










7 














8 














9 














10 
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puestlons .. ... 

1, What is the shape ot* the graph of the data from this experiment? 

2, How do the pressure-volume products compare with each other? 

3, From the ansx^ers to question #1 and #2, what relationship 
exists between the volume of a gas and the pressure exerted 



upon the gas? 




4, As the pressure increases on a gas what happens to the den 

sity of the gas? — — — ■■ 

Exp la in___ — ~ — — 
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Experiment 10 COMPOSITION OF FORCHS** 

Purpo se of experiment 

1, To find the equilibrant of two forces acting at an angle 

to each other, - i- i. 

2, To compare the equilibrant with the resultant of the two 

forces. 

Appara_t|s^^^ hangers, 2 sets of slotted weights, string, 2 single 
pulleys, 2 instrument rods, cross arm for instrument rods, 2 
clamps for cross arm, 2 collar hooks, protractor and ruler. 



C O 11^ G 

Loops’ are tied in each end of the string and a large loop 
tied in the middle of the string. The string is threaded through 
the tv 7 o pulleys which are hung from the collar hooks on the cross 
arm, 250 grams are hung on one end of the string and 400 grams 
on the other end. Weights are then added to the loop in the 
middle of the string until the string forms a right angle. The 
angle between this do;-jnward weight and each section of the string 
is carefully measured v;ith the protractor, 

A vector diagram is then drawn to scale of the three forces. 
The resultant of the tao original forces is constructed, measured 
and then compared with the value and direction of the third force. 



Data 



Force A 


250 g equals 


oz. 


/AOB equals 


90° 


Force B 


400 g equals 


oz. 


/AOC equals 


0 


Force C 


g equals 


oz. 


/BOG equals 


o 


Resultant of forces A and 


B equals 


oz. 





Angle betvjeen force A and resultant equals _ 



Questions 

1, How does the value for the resultant compare with the ex- 
perimental equilibrant force C? 



2. Mathematically calculate the size and direction of the re 
sultant. Show your method of doing this in a smooth form. 
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Experiment VIO^ COMPOSITTOfl OF lX)iCi:S ~ ORIGINAL DATA SIII-FT 



Force A 


2% 


equals 


oz 


Force B 


UOOg 


equals 


. oz 


Force C 


^5 


equals 


■ 



Resultant of forces A and B ©quals 



Anglo between force A and resultant equals 



/ AOB equals 90® 

/ AOC equals ® 

/ BOO equal s ® 

OZe 

6 



VECTOR DIAORAT! OF TliE FOHCKS 
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Experiment 11 THE LEVER 

Purpose of , experirnent 

*io study the three classes of levers# 






- i stick 3 knife edge clamps, hangers for clamps, spring 

balanir-igh^ W ana Plotted' .kghts 
crosc arm, 2 cross arm clamps, and a collai hOw».<:# 

Procedure 

from its center of gravity. A re- 
sistance load of one kilogram is hung ten inches from the ful- 
crum Th^ third clamp is fastened 15 inches from the opposite 
side* of the fulcrum and tho spring balance is used to find the 
force necessay to left the load, 

A second trial is made with the resistance at a greater dis- 
tance from the fulcrum than the effort force. 

rfficienev of the lever can by calculated from the ratio of 
the actual mechanical advantage to the ideal mechanical advantage 
multiplying this answer by 1007*. 

In this portion of the experiment the fulcrum is moved to 
the ten inch mark on the meter stick. The resistance of one 
kilogram is hung from the 20 inch mark and the effort is applied 

upward at the 30 inch mark. 

For a second trial place the resistance at the 25 inch mark, 
keeping the effort and fulcrum positrons the same. 

*’®’'‘'The’p?oceL?e*’il similar to that for the second class lever. 
The- fulcrum remains in the same position. The . 

upward at the 20 inch mark and the resistance at the 2j inch mark. 

For a second trial the effort is applied at the 25 inch mark 
and the resistance at the 30 inch mark. 
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DaCa 



Class 


Trial 


F 

^E 

(oz.) 


(oz,) 


^E 

A. "A • ) 


(in.) 


IMA 


AMA 

Fr/Fe 


Efficiency^ j 
% ! 


First’ 


1 














• 


2 














* 


Second 


1 
















2 
















Third 


1 
















2 

















Questions 

1. Under what conditions will a first class lever have a me- 
chanical advantage: 

I 

a* Greater than one? 



b. Less than one? 



2. Why is the mechanical advantage of the second class lever 

always greater than one? 

• i 

3. VJhy is the mechanical advantage of the third class lever 

always less than one? ' ' 



4. For each of the following lever classifications give two 
tools in your shop which are applications of this lever type, 
a. First class M,A, greater than one, ' 

j 
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b. First class with M. A. less than one 



c* Second Class^ 
d. Third class 
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Name 

Experiment 12 - THE PULLEY 



Date submitted 



Purpose of exper5 .mer t _ . 

To study the m^Tianical advantage and 

systems. 



efficiency of pulley 



Apparatu|^^^ pulleys, 2 double pulleys, 2 triple pulleys, string, 
2 weight bangers and slotted x^eights, roeter stick, 2 instrument 
rods, cross arm, 2 cross arm clamps and 2 collar hooks. 



Procodurs . _ 

Pulley systems with ideal mechanical advantages rrotn one 

to six are to be set up. For each system a resistance load 
of one kilogram will be used. The effort needed to raise the 
load will be measured by applying weights to weight hanger 
until the resistance moves upward at a uniform rate. The ^ 
meter stick is used to measure the effort and resistance dis- 
tances . 

Efficiency is calculated from the ratio of the work output 
to the work input and multiplying this result by 100%. 



Data 



Ideal 


F 

R 

(oz.) 


jR* 

^E 

(oz.) 


Sr 

(in.) 


Sr 

(in.) 


Work ■ 
output 
Fr^'Sr 


Work input 


Efficiency 

% 


1 
















2 














- 


3 
















4 
















5 
















6 

















Questions 

1, What is a quick easy way of determing the ideal mechanical 
advantage of a pulley system? 
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THE PULLEY - Page 2 

2. V7hat should happen to the efficiency of a pulley system as 
the mechanical advantage is increased? 



Explain 



3. What are tv?o practical applications of a single fixed pulley? 

a. 

b, 

4. What are tliree possible used of a pulley system in your 
shop area? 

a. 

b. 

c. 

5. A 300 pound motor block has to be lifted out of an auto- 

mobile. The maximum amount of force that can be exerted is 
100 pounds. What should be the ideal mechanical advantage of 
a pulley system which could be used to lift this motor without 
exceeding the 100 lb.? . 

In the space below sketch a diagram of the pulley system fer 
this problem. 
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Experioent 13 •• THE PIii*NE 

Puroose of experxcient , . /. .1 _ 

To " stu ' ^ tHe^lnecHanica 1 advantage and efficiency of the 

inclined plane. 

Ti'jeHiierl plane, instrument rod, right angle clamp, 12 inch 
fiexaframe rod^ Hall's carriage, weight hanger, set of weights, 
string, meter vVt5.ck, and a triple beam balance. 



Pro c edur e 

The higher end of the plane is supported by the flexaframe rod 
which is ^clamped with the r ight angle clamp to the instri^ent 
rod. The weight of the car is found with the balance. The string 
attached to the car is placed on the pulley on the inclined plane 
and the weight hanger attached to the end of the string. ^ The ef~ 
fort force is found by the amount of weight needed to pull the 
car up the plane at a sloi^ uniform speed. 



^ •"Three trials are to be cade, the f?-rst with the empty car, 
the second with a 500 gram load in the car and the third^with 
th^ same 3.oad as the second but with the plane set at a dif" 
ferent height. 



Data 



— 

Trial 


1 


2 


3 


Length of plane (in.) 








Height of plane (in.) 








I.M.A. 




^ . 




Effort force (os.) | 


■ 






Resistance force (os.) 






L 


A.M.A. 








Mork output __ 








Work input (os. -in.) 








Efficiency (7.) 


I 


— 
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THE INCLINED PLANE - Page 2 

questio ns 

i. What effect does increasing the height of the plane have 
on the mechanical advantage? — — 




2, If the car v 7 ao port of the machine Instead of part of the 
resistance, v?hat effect would this have on the efficiency of 



the machine? 
Explain 



3, T^at are two applications of the inclined plane commonly 
found oround the home? 



a. 



b.__ — 

4* Whnt are t\?o applications of the inclined plane in yeur 
shop area? 






b. 
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THE mCLIllI*;:) PEM'lE •• OIIIOIKAL HATA 5OT.FT 



j Trial ! 


!' 1 


2 


3 


1 lenrrth of plane (in^) 




; 




Height of plane (ini,) 

# 








IcM^Ao 








Effort force (oa«) 








Resistance force (ozo) 






• 


A,M.A» 








Work output (o 2 *.“ln*) 








V/ork input (oai.«int) 








Efficiency (50 
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Experiment * SLIDING FRICTION 



Date submitted 



Purpose of c;}:perinent 

To study the rfifects of normal force 
the force of sliding friction. 



and surface area upon 



Apparatus 

VfooTblock 3” X 2" X 
surface, spring balance, 



inclind piano board for friction 
set of weights and meter stick. 



Tno uoisht of the block is measured with the spring balance 
and the area determined for each surface with the meter stick. 

The block is then placed with the largest surface down on one 
end of the fri.ction surface. The block is then pulled at a 
slow uniform speed across the surface with the spring balance. 

The force required to move the block at this rate is recorded 
as the force of friction. Three additional trials are made 
with weight added to the block to change the normal force. 

Two more sets of trials are to be made using the same nor- 
mal forces but different surface areas of the block. 

the coefficient of friction for each trial will be calculated 
by dividing the force of friction by the normal force. 



Data 



Surface, area 


Trial 


Normal force 
(ov.. ) 


Force of friction 
ioy») 


Coefficient i 
of Friction 


■ — 


1 











2 










3 










4 
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SLIDING FRICTION - Page 2 

1. How do the values for the coefficient of friction for the 
various trials compare with one another? 





siidlSf frictlot.^ 




• Uhat effect docs the surface 
lidlng friction? 



area have on the force of 





4. Give two oxooplos where friction is helpful in your shop course 






a. 




shop^Jo^re? felction is not desirable in your 



a 




b. 

I , I 

giveS°ln^#5r“ *° overcome the friction In the examples 



a 

b 
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LESFON 1 « IntrorluctJ.on t:o Static Electricity 



1* Discuss and list: situations tfhere the students have en- 
countered static electric charges* 

1.1 Walking across a rug and touching a light si^ltch. 

1.2 Combing hair. 

1.3 Sliding hcross a car ‘seat. " - . - 

1.4 Rubbing an inflated balloon on a sweater than having 

it stick to the wail. 

2. Static electricity is an old, well known phenomena. 

2.1 Titles • • 

2.11 A wise man of ancient Greece.' 

2.12 Observed about 600 B'.C. th'at amber, when rubbed 
with wool would attract small bits of wood 
shavings . 

2.2 William Gilbert (1540 - 1603) 

2.21 Discovered that materials other than amber would 
produce similar affects. 

2.22 Credited with naming the phenomena electricity 
from the Greek x^ork for amber, elektron. 

3. Types of electric charge. 

3.1 Rub a hard rubber rod with fur and bring it near 
a suspended pith ball, note the attraction (don't 
allow contact) 

3.2 Repeat with a glass rod rubbed with silk, note the 
similarity of behavior. 

3.3 Repeat 3.1 allowing the pith ball to touch the rod— 
the ball will then be repelled and will be repelled 
by any charged rubber rod. 

3.4 Bring the glass rod near the pith ball and note that 
it is again attracted until contact is made and then 
repelled. 

3.5 Evolve i^om the demonstration that there seem to be 
tx70 different kinds of electric charge. 

3*51 Hard rubber when rubbed with fur becomes neg- 
atively charged. 

3.52 Glass x^hen rubbed x^ith silk becomes positively 
charged . 

3.6 First law of electrostatics - objects with similar 
electrical charges repel each* other xdiile objects 
x^ith unlike charges attract each other. 

4. Electrification and the structure of matter. 

4.1 Brief ly review the basic concepts of tho structure 
of the atom', 

4.2 What is an atom? ‘ ’ 

4.21 Smallest particle into which a chemical element 
can be divided. 

4.22 Over XOO different types of atoms. 
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4*3 Structure of the atom. 

4.31 Nucleus 

4.311 Dense central portion of atom*, 

4.312 Contains most of the atom's mass, 

4.313 Particles 

4.3131 Protons - positively charged 
particles, 

4.3132 Neutrons - neutrally charged 
particles, 

4.32 Electron cloud, 

4.321 Occupy space around nucleus,' 

4.322 Contains’ the electrons - negatively 
charged particles, 

4.323 In a neutral atom the number of elec- 
trons is the same as the number of pro- 
tons. 

4,4 Electrification is dependent upon the electron-proton 
ratio, 

4.41 Positively charged - fewer electrons than protons 

4.42 Negatively charged - more electrons than protons, 

4.43 Since protons are held within the nucleus of 
the atom electrification is brought about by 
the movement of electrons. 

5, Production of static electricity. 

5.1 Static electricity - electricity at rest, 

5.2 Most static charge is developed by friction, 

5.21 The heat produced by the friction is sufficient 
to enable some electrons to leave the atoms, 

5.22 Some objects have a greater attraction for these 
free electrons and they become the negatively 
charged bodies, 

5.23 The ones with a less attraction become positively 
charged . 

5.231 V7ith the fur and rubber - fur becomes 
pooitive, rubber negative. 

5.232 With the silk and glass - silk becomes 
negative, glass becomes positive, 

G. Assignment - Study notes and write up definitions of new 
terms , 



LESSON 2 " Static Electricity 



1, Quiz on material covered in Lesson 1. 

2. Transfer of electric charges. 

2,1 By contact, 

2,11 Some of excess charge moves to the neutral body 
until charge concentration is the same on noth 
bodies. 
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Quia for Lesson I 

ill ih:.* i:ni:;^'t•i^• crjeeu v3?rito t/hathar die following ststejcants 
ere tii:e or utlct.^ c 

Static tricity first observed by fJilliom Gilboert-. I 



<» •»' 3 *> 90 Q *>*5 



2., ^-nien a rubbi:r rod ;ls rubbed with fur the fur beeches nsg* 
2 ti vsly cbsrscfl .. 



3o Protons end nsatroiis are found in tha iiGicleus of an ston, 

4,. A j>^£,-L"a red do^v«lcps a positive charge t*:hsn rubbed v;ith 

silk.. 

5o Objj^cts with, tha setre electric ciiarge repel each other » 

6, Objects with a negative charge have a deficiency of 
electrons o 

7„ Static electricity is genjsrated by friction^ 

8, Protons carry a negative electrical charge o 
9? Objects with aiiiike charges reps! each otfeero 
lOo Electy-cns carry a nagativs electrical charge. 



2. 

3 
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4 , 

5 
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2.12 The ch'arged body will have the same sign as 
the charging body. 



2,2 



By induction, , . . . ^ i. 

2.21 Chlirging body does not touch the object to be 

charged, ' ^ 

2.22 If the charging body is negative it causes 
some electrons to be repelled in the neutral 
body to this portion of the body farthest from 
th« eharp'int’' bodv» 

2.23 If the electrons" are allowed to run off (by 
grounding) the object will then have a positive 

charge, ■ 

2.24 Uith a positive charging body the electrons will 
be attracted and grounding vjill allow additional 
electrons to flow i'nto the object, 

2.25 An object chaged by induction has a charge op- 
posite in sign to the charging body. 



3, Discharging a charged body, 

3.1 By grounding (contact) , 

3.11 Object* is connected to the earth, 

3.12 Earth acts as an unlimited source or receiver 

3.13 If object is "negatively charged excess electrons 
will move into the ground,* 

3.14 If object is positively charged electrons will 
be drawn from the ground, 

3.2 By electric arc, . , , , , 

3.21 If charge concentration is high enough it will 
cause the surrounding air to be ionized, 

3.22 Ionized air is a good carrier of charge so the 
ch*c.rgo will jump in the form of a spark or arc. 

3.23 Charge concentration must be very high for this 
to occur. 



4, Movement of charge, ... 

4,1 Electric current, ^ . 

4.11 In solids the electrons are the movable charges. 

4. 12 Charge will r:ove betv 7 ‘een two points if there 

is an unbalance of charge between these points, 

4.13 Direction of the motion since electrons are the 
carriers will be from negative to positive, 

4.14 The movement of charge is called an electric 
current . 



4,2 



Conductors and insulators, . - ^ ^ 

4,21 Support a metal rod and a glass rod on Insulated 
stands with one end of each near a suspended 



pith b<.'ll, . . t. j 

4.22 Touch the opposite end of each rod with a charged 

rubber rod , , ■ . , 

4.23 The pith ball will be attracted to the metal rod. 

4.24 Evolve the concept that sciflo materials will 
carry charge while others vill not. 
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4.241 Conductor - o material which will readily 
conduct electric charge, 

4.242 Insulator - a material which will not 
easily conduct electric charge, 

5, Detection o‘f electric charge. 

5.1 Pith ball electroscope. . 

5.11 A charged object brought near the suspended 
pith ball causes the ball to be attracted to 
the" object" but upon contact the ball is repelled < 

5.12 If a neutral obiect is brought near the ball 
now, the ball will be attracted again but not 
repelled, " 

5.13 Test for charge is repulsion, not attraction. 

5.2 Leaf electroscope. 

5,21 Construction , - w ^ 

5.211 T?jo small pieces of metal foil attached 
together at one edge and fastened to a 
metal rod which has a metal sphere on top, 

5.212 The leaf end of the rod is held in an 
enclosure (jar or flask) by means of a 
rubber stopper. 



5.22 

5.23 

5.24 



A charged object brought near the ball on top 
will cause the leaves to spread apart. 

The amount the leaves spread will depend on 
the emotmt of charge on the object. 

Uses of the electroscope 

5.241 Detect the presence of a charge, 

5.242 Determine sign of the charge, 

5.243 IdTeasure amount of charge, ' 

5.244 May measure quantities of radioactivity, 

6, Assignment - Study notes and write up definitions of any 
new terras in notebook. 



LKSS0N3 - Static Electricity 



1, The capacitor, ‘ 

1.1 Charge a Leydon jar and then discharges it, 

1.2 Recharge the jar and take the top off, 

1.21 Offer the separate parts to different stu- 

1.22 Reassemble the jar and discharge it, 

1.3 Explain action of a capacitor*. , - , 

1.31 Use a demonstration capacitor and leaf elec- 
troscope, ^ j 

1.32 Amount of charge stored on one plate can be in- 
creased by the near by the presence of a second 
plate, 
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1.33 Grounding second plate' further increases amount 
that can be stored (leaves diverge farther on 
electroscope). 

1.34 Insulating material placed* beti^een the two plates 
also affects amount that can be stored. 

1.4 What is a capacitor? 

1.41 Tt^o conducting plates separated by an Insulator. 

1.42 Can be used to store electric charger. 

1.5 Factors affecting the amount of charge stored. 

1.51 Size of plates. 

1.52 Distance between the' plates. 

1.53 Type of insulating material (dielectric). 

1.6 Types of capacitor, (display and explain each type) 

1.61 Leydon jar. 

1.62 3I'i*i^ed ccipacitcro 

1.621 Tubular foil and paper types. 

1.622 Electrolytee types. 

1.63 Variable capacitors 

Static electric generators. 

2,1 Electrophorous 

2.11 A non* conducting base of hard rubber* or wax, 

2.12 A metal plate equipped with an insulating handle, 

2.13 Ba'se is charged by rubbing with fur. 

2.14 Plate is set oh top or*base‘and grounded. 

2.15 Plate now has a residual charge developed by 
induction, 

2.16 If plate is lifted by the" handle and the free 
hand brought near the plate a spark will jump 
between the plate and the hand. 



2.2 Wimshurst machine 

2.21 Basically a continuously o*perating electrophorous 

2.22 Charges developed by the machine are collected 
in attached Le§rdon jars until enough has built 

. up to produce a good sized spurt, 

2.3 Van de Graof generator 

2.31 A large sphere supported on an insulating column 
attached to a metal base, ‘ 

2.32 A rubber belt rims up over a pulley in the sphere 
through the column to a motor driven pulley in 
the base, 

2.33 Static charges built up by the belt moving over 
the pulleys are collected on the large sphere, 

2.34 High charge* concentrations are developed on 
the sphere and very large sparks will occur. 
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3- Har.ards of static* cho>*Bes* . . . 

3.1 Autoirobilcs travolln:i; over the road develop a charge 
which lo grounded by wires placed^ In the road near 

3.2 Truckc carrying flarinnble fluids are contihually 
grounded by a chain or strap to prevent charge build 

3.3 Bolts on Jcachlnery need tb be grounded or they will 
build u'» a large concentration of charge* 

4, Assignment - Study for tost on Static Electricity • 



lE SSON 4 - Kagnltlsm 



l« Introduction * ‘ 

1.1 Didptoy a vartetv of ragnets letting the students 
examlno the shapes ^ strengthf etc, of the vsrlous 

engnetn. , ^ * 

1.2 VJI er 3 l.nvr they enjountored izagnetsr 

1.21 !foys • 

1.22 Electrical appliances 

1.23 T?ocr catches on caoiiiets and refirigerators* 

2, V!hat is inagnetica? ^ ^ ^ 

2*1 An at tracts, ve and repulsive force which affects 

certain nateriale^ . ^ , 

2.2 A field typa foice witich does not require actual coo- 

2*3 la^ve^ clolsely associated with nany electrical 

pbenc.'^^na* 

3* Whr,t rater inlc arc tjagnetlc? 

3.1 Kjtutral n*.i3;uat3* 

3.11 Called led stones. . . 

3.12 A fora of irea ere (cagnetlte) ^ 

3.12 i:’omrj in e of o:urkcy (Kagncsla) and also 

upper part of ITew York State. 

3.2 Chc:^c;3l elcaei;t% - iron, nickel and cobatt, * 

3.3 Soce Kc-nl cli.oy;' •* / Inlcoj steel end ceraalc i&aterlals. 

4, lingnetic poles. * . - j 

4.1 SIio'.j cli;it the* cs'gn »tic force In noat magnets is con 
cetitrsucd in cores in regions* 

4.2 Ihe regions on a tcaiiiict where the force la concentrated 

4.3 Suspend a nagant so that it cantotete in a horizontal 

rnj^iot comes to rest In a Korth • South 

4.32 Onc^polo ill r,l**nyr. point to the Htorth and la 

ref err -d to oc the irrrth Pole, . « , 

4.33 Iko oti.cr p^ ic in tkus called the South Pole, 
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5* Intcractf.on of poles* ‘ 

5.1 Uslns two large Eignetrcn lacgncts have two boys tty 
to push them together vacn their same poles are fac- 
ing each other* 

5*2 Have tho seme two attempt to maintain a very aosall 
hirnun/. o6 rpa^e bct\?een the poles when opposite poles 
are facing each ocher* 

5*3 From this evolve the concent that like magnetic poles 
uiscc rnd unlike poles repel. 

6. The field, 

i».l Ca mi ov’rh-.^d projector n la co a bar magnet with a 
sheet of gloss over it and Use this with iron fll- 

nicturc of a rannetic fifeld. 

6.2 Fiiii' 3 CTzm CO forn Into lines concentrated at the 
nblnr.v 

6*3 iJn^etic lines of force* 

6*31 in purpose to grid lines on s map or 

f-rr.ph, • * “ • 

6*32 VrcQ to help predict what happens In a magnetic 
field . 

6*33 i»hc*:a'itfristicn of these lines* 

6*331 i\ct like stretched elastic bands* 

6*33^ Have a direction - leave the loagnet at 
^ W pdie rpd enter ot the S pole. 

6*333 Are closed loops* 

6.334 Never inter sect or cross other lines* 
6*335 Exert o cid^wlse force on each other* 

7* Assignment - Worksheet on magnetic fields* 



5 - Ms-nnglt n 



1* Spot checic vTorkcheet on magnetic fields* 

2* Pnrr^^nbility 

2*1 Introduce with a rod of pcxtoalloy and a desBonotration 

corps r 3 r.cedle. 

2*11 holdiug red in an E - W direction show that 
either ord c»£ the compass needle is attracted 
to all parts of the rod. 

l-c*' rod is made of magnetic toaterial but is 
liOt d or.gncf, 

2*12 Hold rod in a N - S direction and check again 
vith cor pass. The rod is now a magnet* 

2*13 K.cvci.iing dl::ectir.n of rod reverses its polarity* 
2,14 The rod is made of cn extremely peri&eable materiel 
with a low rctcntlvlty, ^ 

2,2 r/cf5r}ii.ioa of pelr.eabilitv^ - Inc ability of a material 
to cor.cr.ntratc Rcg;icCic l^r.cs of force* 
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Mr/pietic chlcldih.'j. 

3.1 Test: the transparency of oaterlals to magnetic* fields 
by placing a strong tcagnet above the material and 
try to pick up small ren^neti'e objects* 

3*2 Ibrmag^aetic materials are transparent to magnetic 
forces* 

3*3 Magnetic materials are opaque to magnetic forces* 

3*31 The lines of force are concentrated i«lthln 
the material, ‘ 

3*32 A steel vatch esse vill carty the lines of 
fevee creunc the laechonlsm and thus prevent 
the mcchanioLi from becoming magnetized* 

4. ?n ebj^rt, 

4.1 By i:id-cticn 

4*11 Object is placed 5.n a* magnetic field but not 
In contact TJith the magnet, 

4.12 Cbjccu rjill concentrate the lines of force and 
exhibit the properties of a magnet* 

4*2 By contact 

4,21 Stroking the bbjcct in one direction with one 

S ole oi* the magnet* 

bject x^ill then display magnetic properties* 

5* Rcsiduhl magnetism 

5*1 Ibgnetic properties remaining after the magnitieing 
force ia rc;::ovad, 

5.2 Terperary ccruets - very little residual inagnetism. 

5*3 Permanent magnets - high degree of residual magnetism* 

6* Assignmrnt - Study notes and x^ite up definitions of new 
terms in notebook* 



LESSOR 6 • ElectroTcarm.' ^.tism 



1. Magnetlf! iicld rroind a current carrying conductor* 

1.1 D ;.rr. 113 t j p’lcno with a compass and a 

wire co.vnGcuC’d to a drj* all*. 

1.2 Field about the conductor was first observed by 
K- ad Cl'A:ict5.rm Oerstcct: In 1819, 

1.3 Strength of the field depends upon: 

1,31. Arrount of current 

1,32 Distrrr.c.:! from the conductor* 

1*4 Direction of the field, 

1,41 Depend c upon the direction of current, 

1.43 Left Kule - grasp the conductor with the 

loft hrr".d no that the th»;t!.b points In the direc- 
tion cf the current* The fingers will circle the 
ccmlucrcr in the r^rrre direction as the cngnctic field 
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2, Field about a single loop or helix* 

2*1 Apply Che left hand rule to a single loop of wire* 

2*2 On one face of the loop the lines of force will be 
coming out of the loop l*e* a N* pole* 

2*3 On the other face of the loop the lines will be going 
into tho loop l*o* a S* pole* 

2*4 Reversing the current will result in a reversal of 
the polarity. 

3* Tlie solenoid and olcctror.agnet 

3*1 A solenoid Is a coll of cnny turns of wire. 

3*11 'Xho (ragnetic field about adjacont turns of wire 
arc in the same direction so they will add to 
one anotho*:, . . 

3*12 The ro.'crcid will behave like a weak magnet 
vhfm carry irg current, 

3.13 Direction of field. left Hand Rule for Colls— 
rxasp the coil with the left hand so that the 
fir.gcrs circle the coil In the direction of 
tho current. The thumb will then point In the 
direction of the N, pole* 

3.2 Ihe elcctroira^et . 

3.21 Insert a permeable core Into a current carrying 
coil and observe the effects* 

3*211 If only the end of the core* is Inserted 
the r*est will be drawn in rapidly by 
the ma^etic field, 

3*212 Tlie coil will now' be much stronger as 

the core concentrates the magnetic field* 

3*22 Strength of the electromagnet* 

3*221 Increasing tho current increases the 
strength, 

3*222 more turns of wire the stronger the 
najmet* 

3*223 Referred to as "ampere turns". 

4* Applicationn of electrccagnets *• discuss construction and 
operation of the following: 

4.1 Door bell 

4*2 Doo:: ch:ln:3 

4.3 Relay n^itchos 

4,31 CJ.jcuit breakers 
4*32 For circuit controls 

* 

5* Assignment Study for test on magnetism* 
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LESSON 7 - Direct Current Electricity 



!• Electrics 1 current 

I«1 Movesent of electric charge* 

1*2 Quoncity* of charge. 

1*21 Smallest knenm quantity of charge ia that carried 
by ah electron* 

1*22 Coulcuib * 

1*221- Bas.'.c unit of electric charge* 

1.2Z2 i^iqucl to the amount of charge on 6*3 x 10 ^^ 
electrons* 

1.3 l'c« curing currc:*t 

1*31 Sliica ciiii'cnt involves the flow of charge two 
factors mast be consiuered* 

1*311 Qj’^utity of charge 
1*312 Tina involved 

1*32 Current is generally referred to as the rate 
of flow of charge* 

1*33 Ampere 

1*331 U.ilt of measure for current* 

1.332 Equals a flow rate of 1 coulomb per 
second • 

1*34 The amrater 

1*341 Ilia Instrument used to measure current* 

1*342 Three general types 

1*3421 Standard ammeter - measures cur- 
rent in amperes* 

1*3422 HllXiammeter measures currents 

from one mllliampere to one ampere* 
1*3423 Mlcroammeter - measures very small 
currents from one microampere up 
to one mllliampere* 

1*3^2 Since the ammeter is measuring the cur- 
rent tlirough a circuit it must be con- 
nected Into the circuit so that the' cur- 
rent has to flm-; through the meter as 
as the rest of the circuit* 

2* Electrorot ivo force 

2*1 Eleci.ric charqG will not move unless there is some- 
thing to move it. (Lesson 2, )>art 4* 12V 
2*2 Ih order to develop this unbalance of charge work 
has to be dcuo on the charge* 

2*3 The charge will then have the' potential of doing the 
same on-ount cf.vork as the charge moves back to the 
balanced condition* 

2.4 The men cure of this work potential is called the 
electromotive force or potential difference* 




i4Sl 



i 



i 



2.5 



The volt 

2.51 Unit for meosuring acount 



of electromotive 



2.52 

2.53 



Equals a Tjork potential of one joule per coulomb 

of charge. 

2.531 An ordlanary * D* size flashlight cell 
has a potential of 1.5 v'olts. 

2.532 Connect the cell to a small light bulb. 

2.533 TliC bulb will give off heat and light 
which ic due to the workwhich is being 
done by the charge as it moves through 
the lamp. (1.5 joules for every coulomb 
of chnr'^ 2 ) 

2.534 Connect: t*.;o cells in series. 

2.535 The potential will now be 3.0 volts. 

2.536 When connected to the bulb the light 
will be brighter since each coulomb of 
charge is now able to do 3 joulos of 
work. 



2.6 lleasuring potential difference (Voltage) 

2.61 Instrument used is called a voltmeter. 

2.52 Like nrncters, voltmeters are graduated for 

the ranges t3 ce measured. ^ , 

2.621 Kilovoltmer for voltages above one thousand 

2.622 Voltmeter for voltages from one to a thousand 

2.623 Mi llivoltmentcr for voltages for O.uOl to 
one. 

3. Assignment - Study terms and write definitions in notebooks. 



L ESSON 8 « Direct Current Ohni*e Law and Resistivity 



Note; This Icsnon should follow the experient on Obm's Law. 

1. Ohm* 3 Law experiment. 

1.1 Results 

1.11 For e:nh conductor tested the voltage to current 
ratios s:e conat.vnt. 

1.12 The graph of voltage as a function of current 
for each conuncter is a straight line. 

1.2 Cnncluslcn - 0!m*3 Law 

1.21 In a given conductor, temperature remaining con- 
stant, the ratio of voltage to current is a con- 
stant called resistance 



4 
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1«22 liquation: 



1.23 




Where: V is the voltage across the 

conductor) I is the current 
tlirough the conductor and R 
Is the resistance. 



Units - if V is in volts and I in aoperes then 
R will be in ohms. 



1.3 ^ fotrmtial of 15- volt, will nalntaln a cw- 

rent oi: 0.5 amp.) what is the resistance of the 
conductor? 



1.32 



1.33 



a V R « 30. ohms. 

0.i)a 

Uor 7 much potential will be needed to provide a 
current o5C 5 amp. tr*rough a 35 oho resistance? 

35 ohm » 5 amp. 

V m 5 amp. :c 35 oho 

V • 175 volts 

vrnat current will a 120 volt potential maintain 
in a 100 oho resistance? 



» VjO ohm 
X , 120 -V_ 

100 bilO 

X - 1.2 a. 



Factors affecting resistance. 

2.1 Xmportrnf. concept - voltage and cwrent nave no 
control ever t!ie value of the resistance. 

2.2 Length of conductor - directly affects 

2.3 Crors sectional area of conductor - Inversely affects 

2.4 Ty |53 of material “ some offer oore resistance tnan 

2«5 Yem^'arature •• for most conductors') the higher the 
tespc'-roture the higher the resistance. ^ 

2,6 Renistivity * . ^ 

2.61 Frequently called epecific resistance. 

2.62 Is tl;G rcj^istoncu of a material of unit length 
and unit cross sectional area. 

2.63 Equation: 

P “ “T or more commonly 



R-P^ 

where: 



R is the resistance) p la the resistivity) 
I io the length and A ia the cross sec- 
tional area. 




2.64 The circular mil. 

2.641 A convenient unit o£ cross sectional area 
measure for wire In the English system. 

2.642 Equals the area of a circle one mil in 
diameter. 

2.6421 A mil is one thousandth of an inch. 

2 . 6422 Examples : 

Diameter (mils) Area (circ. nils) 

1 I 

2 4 

6 36 



2.65 Resistiwity units 

2.651 1 la trie system - ohm— cm. 

2.6J2 English system - ohm-^circv mil/£t. 

2.66 Exsr^ples: 

2.661 What is the resistance o£ 100 £t« o£ wire 
with a diameter o£ 0.01 in. i£ its re* 
slstivity is 20 ohm-circ.mil/ft.? 

0.01 in. " 10 mils and A " 100 circ. mils 

R " 20 ohm-clrc. mil/£t. x circl mil 
R " 20 ohms. 



2.662 What is the resistivity o£ 250 cm o£ wire 
i£ its resistance is 75 ohms and its cross 
sectional area is 2.5 cm.27 



75 ohms 



250 cm 



^ 2.5 cm2 

2,5 cm^ X 75 ohms 
250 cm 



P “0.75 ohm*cm 

3. Assignment • Worksheet on Ohm's t.aw and resistivity. 



lESrON 9 •• Sericr Circuitr. 



1. Check over worksheet on Ohm's Law and resistivity. 

2. Series cj^rcuit 

2.1 A series circuit is a method o£ connecting electrical 
components so chat the current has to flow through 
each component in succession. 

2.2 Set up r r. . .one tret icn series circuit with three re* 
sisLcraccn of 6 if fo.,.' one values, four SKmeters, foitr 
volt’.;:Dtcr« tO ;d a variable direct current source. 



Date 






it? tJnia^ ^ . ^....^ ^^n . mm -mm m 

I;Oi:Usbeee on 0h^® 3 Lev; and Ut^slstivity 

Tc- iF:ciliit'* 3 jn a r arrant r:!: "*3 i^iapc'/Jerj thi'owBh ^rtrtaln ap" 
pliv'iiKej thii :ToUot;Ing ycL'^ntialt iitfiiata, wfeat is 

thd 5T<?:v f.r. tisncf of <£ccb cppllnnce? 



a) 150V. 

b) 75V, 



c) 270V, 

d) 95V, 



e) X,5V, 

f) IQ, 6 V< 



A c<^ t^nl'.Uj3L Ci 120 vc?.t*3 appU~d to a ivjr.bar of enn- 
ducters- I’lhst. is th?. tir’ar.iGCcJrt'w of oach of tl:*2sa ccnduc* 
tors if they c^tried t*ii?5 folI<j'iv'x.v^g cuT,i.*eKts« 



a) 1. 2a., 

b) 2A taa , 



c) 3s, 

d) 0 ,6a , 



«) L50 oa 

£) 7,S oa 



be appll’^d to a 75 olns resistance in 
orjur uo catkin the fclio:li-.s currents? 



a) 2 a, 

b) 15 aa 



c) 120 a:s 

d) 0.63 a 



e) 4,5 taa. 

£) 0,85 a 



Wii 3 t oiirrcRt ttUl flow tteoush a 36 olns rcslatano* Bhan 
£fc«- folic •'its vcltas“^s v<ac' appUea? 



a) 12V, 

b) *BV, 



c) 720V, 

d) 180V. 



«) 1,08V. 

£) 36a». 



Eetcj-i-ini; resisKlvlcy ox a 100 ft, ccndiictot> 20 tails 
in di.iwt.er if its ct«i,fli;8i»ce is 50 ctaB, 

Ita; ?cn 3 a wive t»ich a renintivity of 25 otes-clro 

pur fete uiU bi noi^dcd to prcaucj a resistece* of 250 wots 

If tha diaawiter is 5 roils 2 



las 



2,3 Diagram 



Vl 




Varrlcblo 

DfC, Source 1’ 



I 




I 

> 






^V2" 




2.4 From the demonstration circuit two general conclusions 

2^41^°Th3^ current through each component is the same as 
the total current supplied 

^1 " ^2 ** ^3 

2.42 The potential difference across 

equal to the sum of the potential differences 

across each component, 
l.e. V« “ V, + V« « V3 



2 s Effective resistance cf the circuit. 

2.51 From tha equ3ticn for Ohm's law the voltage across 
a component can be detcrraj.ned by: V « I x K 

2.52 Substituting in the equation in 2.42 the equivalent 
I X R factors: 



^1 ^'1 *** ^^-^2 *** ^ 3^3 



2 S3 Jj’it frrn 2.41 it is known that all the cittrents 
* r.rc tbu and con thus be divided out leaving: 



d- P.2 + 



2.54 It can thus be itated that the effective resistance 
of a set of resistors connected in series is equal 
to the sum of the values of the individual rcsis- 
tontus • 



i«86 



2,55 Example: Four resistors of 4,6,8, and 12 ohms 

respectively are connected in series to 
a 120 volt source. Find the effective 
resist»* 3 nce, current through the circuit 
and the voltage across each component, 

ohms 



ohms 

X 6 ohms 

V. 

12 ohms. 



3, Aoslgmront - Worksheet on Series Circuits 



LKSSOM 10 - Parallel Circuits 

mmm ^ ^ i i mmi • 



1, Chock over worksheet on series circuits, 

2, Para lied circuits .... 

2.1 A parallel circuit is a method of connecting electrical 
components so that there is more than one path for the 
current, 

2.2 Set up a demoi'Stration parallel circuit with three resis- 
tances of different values, four ammeters, four volt- 
meters and a variable direct current source. 



(1) Effective resistance 

Rm « 4 ohms + 6 ohms + 8 ohms + 12 
Rfji » 30 ohms 



( 2 ) 



(3) 



120 V 

I 






Current in circuit 
« 30 ohm 

I a 120 V 
T 30 cliEis • 

« 4 a. 

Voltage across each component. 



(a) 4 ohms 

V 



« 4 ohms 

V " 4a X 4 ohms 

V - 16 V. 



(b) 6 ohms 

• 6 

V - 4a 

V - 24 






similarly for 8 ohms, V *» 32 V, and for 

M ta A A 




OJ1 



2,3 Diagram 




2.4 From the demonstration circuit two general conclusions 

l!"l''®Thi°v“itage across the whole circuit is the same 
as that across each component, 
i.e. Vt « Vi =» V 2 = V3 ^ 

2.42 The total currant is equal to the sum of the cur- 
rent through each branch of the circuit, 
i.e, Ix ** Ii + ^2 ^3 

2.5 Effective resistance of the circuit. 

2.51 From the equation for Ohm's Law the current y 
through a component can be determined by. I 

2.52 Substituting in the equation in 2,42 the equiva- 
lent V/R factors: 

Rx Ri R>2 ^3 

2 53 But from 2.41 it is known that all the voltages 
are the same and con thus be divided out leaving. 






2.5* 



2.55 



It can thus be stated that the reciprocal of the 
effective resistance of a set of resistors con- 
nected in parallel equals the sum of the recip- 
rocals of the individual resistors. 

Examolc: Three resistors of 40, 30, and 120 ohms 

ore connected in parallcd across a 120 volt source, 
Find the effective resistance, total current and 
current through each component. 



1 



(1) Effective resistance, 

i a + ■ 1 + 1 

40 oliiQS 30 ohms 120 ohms 

A. a 30 X 120 + 40 X 120 -f 40 x 30 
(40 K 30 X 120) olms 



( 2 ) 



-1. « _ tiQl 

Rl’ T®)T)0 ohms 
Rj s=* 15 ohms 



Total current. 



120 V 



15 ohms 



n- _ 120 V 
•^T *1^ ohms 



(3) 



Xy ** 8 a , 

Current through each component, 

(a) 40 ohms (b) 30 ohms 



120 V 



*= 40 ohms 



(c) 



I * 120 V 

120 ohms 

I « 3 8, 

120 ohms 

120 ohms 



120 ohms 



I « 



120 V 



120 ohms 
I « 1 a. 



120 V 
I 

I * 
I ' 



* 30 ohms 

120 V 
30 ohms 

4 



3. Parallel circuit application - house wiring, 

3.1 All appliances are designed to operate on a certain 
voltage, (120 V.) 

3.2 With a parallel wiring system each will have the rated 
voltage and will draw the current needed for operation, 

3.3 Discuss tho danger of connecting too many appllcances 
in paralled. 

4, Assignment - Worksheet on paralled circuits. 




!^6o 





: i 

• } 



i \ 







A 



Date 



ni 0 



%^9 fu.'sr. « fcv^r iMw » i a ?nr . 



Wc'?:’vr:-heew oo. Piir^JlIel Cls’caits., 



Fo'^: of the fnllc^rixiz cdxcuttfi deferniliit? the 

qp.isr ted qv3ntiXS:i:'} ^ 





?.ov 

Rj^ “ 10 cha:9 
Rp = 20 cto 



R'i « 40 cfcas 
« 40 oltiis 




Ig^ » 6 amp- 
Rj^ « 24 oto 
^2 clv. 3^1 
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LESSON 11 - Notx^orks 



1« Check over worksheet on parallel circuits 



2 . 



3. 



The nctvjork c?-rcuit. ^ ,, , j ^ 4 .« 

2.1 A combination of series and parallel 

2.2 Most circuitry involves networks of various degrees 

of co'.flplGxity, 

to 0 Single cqnivalen re- 

sist’^nca , 

3.2 The circuit 



i 

i 
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V 

Hi 






Ra 

\ \/\ 7 v 



\AAA'*\ _ 

Rio ^ 
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3,3 It ir jy help to redraw the circuit, if possible in a 
liiiecr fashion which may clarify the diagram. 



R( 

.Wr 



R1 

-AAA/VV.- 



Rs c/ R? '^n 

✓ .A/W\' — 'SrVW 

/ \..jxy . 



B 



\ 



V 



K- 






— /\/W\- — 

“3 




Raa/v®( 

Rio I 






A 



Li 



t - 



n 




3,5 P-A, Kk, R^t^, and Ro are in series and can be replaced 
by a singitG resiscance R» q which equals their sum* 
R 2 and R 3 are treated in^a^similar manner. 
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3.6 The resistance from B to E can now by replaced by one 
equivalent resistance (R ^p. ) 



3.7 






R R 

be 10 

■ \WV\ — : — wwv 



0 






The effective resistance of the entire circuit can now 
be determined by adding Rj^, Rbe> ^ 10 * 

R^ 



-VWVV 



O Cr 

w 



3*8 With Rx now determined the total current can be now 

calculated using Ohm's Law and voltage and current values 
for various parts of the circuit can be worked out, 

4. Pass out worksheet on netwo?:ks and have the group start 
working on them. They will continue with them in math 
class and complete for homework. 



LESSON 12 - Methods of Measuring Resistance. 

t IP* ■- ■MMiiikMav I f ■ Ml iW— — r ■‘■r.—Tn ir 



1, Chock over worksheet on networks, 

2, Voltinetor - ammeter method of resistance measurement . 

2.1 Method that has been used in laboratory activities 
and deiaonstrations, 

2.2 By measurj/ng the voltage across the resistance and the 
current through it the value of the resistance can be 
determined by Ohm's Law, 

2.3 Problems with this method 

2.31 The ammeter does have some resistance so it will 
Increase the total resistance of the circuit, 
thus rsducing the current in the circuit. 

2.32 The voltmeter when connected in parallel with the 
resistor will cause the resistance then to be less, 
causing more current to flow in the circuit than 
before. 

2.33 These two factors may be only slight but will 
prevent the obtaining of very precise results. 

3, The Ohmmeter 

3.1 From OKamlnatjLon of Ohm's Law it can be seen that, 
with a fixed voltage, the current is inversely pro- 
portional to the resistance, 

3.2 The ohmmeter utilizes this effect, 

3.21 A dry cell is attached in series to an ammeter 
and the resistance to be measured. 

3.22 The ammeter's scale is graduated in ohms in- 
stead of amperes, 

3.23 The higher the resistance the less current and 
consequently less needle deflection, 

3.3 This method is a quick, convenient method but Is not 
very accurate, 

3.4 Used generally by technicians where approximate values 
are sufficient, 

4* The V/heatstone Bridge 

4,1 A very accurate tcothod of resistance measurement. 
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4*2 Basic circuit: 




4*3 Analysis of circuit 

4,31 Voltage fromA to B to C is the same as from 
A to D to C or + Tgg * Vjp + 



4.32 If V^B =■ V^B 



than Vgc " Vjjg 



4.33 By division 

4.34 From Ohm*s Law it is known that V IR 

4.35 Substitute the respective I x R values in 4,33 



^ 1^2 ^ 2^'4 

4,36 By canceling 



R2 R4 



4,4 If Ro and Ra are replaced by one long uniform con- 
ductor and a galvanuniter connected from point B to 
a sliding contact along the uniform conductor this 
diagram evolves; 



ma 




4#41 

4.42 



4^43 






no current will flow from B to D 
111 read 0 ) 

The resistance from A to D and D to C will be- 
come a factor of the lengths and the resistance 
ratio R 3 /U 4 will reduce to li/l 2 * 

If Ri is an unknown resistance an R 2 is a known 
value, Ri can be determined by: 

4t431 Adjusting contact D until the galvano- 
meter reads 0 . 

4.432 Measuring distances I 7 and I 2 . 

4.433 Using the following relationship evolved 
from 4.36 the value of can be calculated 



VJhsn Va-p VAr, 
(Ga 1 vanciacter^ 



Rl « R2 X 



I2 



4.5 Have a student form bridge set up and run several 
trials for the group. 



5, Assignment - Study for test on direct current electricity. 



LESSON 13 - Ghem tcal Sources of Electrical Energy 



1. Chemical reactions 

1.1 An atom has its lowest energy state when the outer- 
most energy level is filled with electrons. 

1.11 For most atoms this is eight electrons. 

1.12 For hydrogen and helium it is only two. 






1.2 Basically two ways for the atom to achieve this satis- 
fied stato, 

1.21 Losing or gaining electrons. 

1.211 If the at cm needs only one or two electrons 
in the outer energy level it may take 

them frem other atoms. 

1.212 If the atom has only one or two electrons 
in the outer energy level it may give them 
up. 

1.213 Exar.ple: 

1.2131 Scdlum has one electron in the 
outer energy level so it will re- 
lease that electron and become a 

T'^'nitiva icn. 

1.2132 C'.lcrino cevon olcctrcns in 
tha outer energy level so it will 
take the electron released from 
the sodium atom and become a ne- 
gative ion. 

1.2133 Because of the unbalanced charges 
t^‘7o ions will attract each other 
and form the basic structure of 
Sodium chloride (common table 
salt) 

1.214 This mode of combining atoms is called 
ionic bonding. 

1.22 Shnring electrons 

1.221 Atoms with three to six electrons in the 
outer energy level frequently will share 
electrons with other atoms. 

1.222 Example: 

1.2221 Carbon has four electrons in the 
outer energy level and consequently 
needs four more. 

1.2222 Oxygen has six electrons in the 
outer energy level and consequently 
needs two more. 

1.2223 The oxygen atom will share two of 
its electrons with two of the car- 
bon's electrons thus satisfying 
the oxygen's needs. 

1.2224 A second oxygen atom will also 
share in a similar manner with 
the carbon atom thus satisfying 
the needs of the carbon atom. 

1.2223 The compound thus fomed is the 
familiar carbon dioxide gas. 

1.223 This mode of combining atoms is called 
covalent bonding. 

1.23 In actual practice it is not quite as simple as 

just outlined but is sufficient for the work at 

hand. 
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1.3 Oxidntion - reduction reaction 

1.31 A chemical reaction involving the excahnge of 

lllil^^Oxidation - the loss of electrons by an 

1.312 Reduction - the gain of electrons by an 
atom. 

1.32 Example: zinc and hydrochloric acid. hvdro. 

1.321 V/hsn the zinc is P|-* ced in the acid hydro 
geu bubbles are released from the acid. 

1.322 The zinc released electrons to the hydro- 
gen ions in the acid. 

1.323 The zinc was oxidized. 

1.324 The hydrogen was reduced. 

1.33 If the two actions could be caused to happen at 
different locations then an excess 

at one point and a shortage at the other could 

be developed. 

2. The simple voltaic coll. ^ i oo 

2.1 A way of obtaining the situation in l.oJ* 

2^21 ^Two plates of different metals (electrodes) 

2.22 A conducting solution (electrolyte; 

2.23 A container to hold the elements 
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2.3 Reaction 

2.31 Electrodes - zinc and copper 

2.32 Electrolyte - hydrochloric acid. 

2.33 Action at zinc electrode 

2.331 Zinc releases two electrons per atom to 
form the soluable zinc ion. 

2.332 Zinc ions move into the electrolyte leaving 
electrons behind on the zinc plate. 

2.333 This will continue until the 

80 negative that no more zinc atoms can 

release electrons. 

2.334 Zinc electrode is now negatively charged 
and is called a cathode. 



2.34 



Action 

2.341 

2.342 

2.343 

2.344 



at the copper electrode , ^ i 

Positive hydrogen ions in the electrolyte 
are repelled from the area around the 
cathode by the zinc ions. 

Hydrogen ions move toward the copper elec 

trode. - 

At the copper electrode electrons arc 

taken from the copper by the hydrogen 

The hydrogen ions become hydrogen atoms 
and form hydrogen molecules* 
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2.345 The copper electrode becomes positively 
clisrgcci due to the loss o£ electrons 
end is celled the anode. 

2.346 This action continues until the anode 
beccjmes positive enough to repel any 
more hydrogen ions. 



2.35 

2.36 



The two electrodes now have developed concen- 
trations of opposite charge. 

If the two electrodes are connected by a con- 
ductor the electrons will move from the cathode 

to the anode, ^ 

2.361 As soon as this happens the reactions at 
the t*:o electrodes can resume. 

2.362 Thus a continuous supply of electrons may 
be developed. 



2.4 Cell defects 

2.41 Local action « 

Impurities in the zinc act as anodes. 

This reduces the action at the cell s 
anode resulting in a loss of efficiency 
in the cell. 

Prevention ^ 

2.4131 The cathode could be made with 
zinc of very high purity but would 
be expensive, 

2.4132 A coating of mercury over the 
electrode acts as a shield to 
the impurities but allows the 
zinc ions to pass through. 

Process is called amalgamation. 



2.411 

2.412 

2.413 



2.42 



2.421 Hydrogen gas builds up as small bubbles 
around the anode. 

2.422 Bubbles act as a shield, preventing 
the hydrogen ions from reaching the 
8r\od6 

2.423 The output of the cell will be greatly 
reduced. 

2.424 Prevention , . 

2.4241 An oxidizing agent is introduced 
into the cell. 

2.4242 This agent causes the hydrogen 
gas to be combined with oxygen 
to form water and thus clear up 
the problem. 



Assignment - Wri.te up definitions of new terms in note- 
book and study them. 
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Qai:’: cit lu;saon 13 
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LESSOR 14 - TT o r>ry CaII and Storage Battei^ 



1, Quiz on cheaiical reactions and the voltaic coll, 

2. Voltaic cell action can occur with other material combina- 

2!l^^Hava cot up a series of cell * 

2.11 Potatoes with two electrodes xnserted 

2*13 A copper^coin end a silver coin with wet blot- 
tir- paper in between. 

2.2 Measure the voltages produced by these cells. 

3a ^Hav^.^a'’larg 3 ignition type dry cell which has been 
cut in half for demonstration. 

3 .2 Electrodes 

3.21 Caihede - zinc can 

3.22 Anode - carbon rod 



3.3 

3.4 

3.5 

3.6 



Electrolyte - moist paste of aesmonium chloride and 

acme zinc chloride. , 

^ L Denolarizin? af^ent ~ manganese dioxiae. 

-- “IboS is included to reduce the Internsl 

resistance of the cell. 

a^irlheni^f ?eelthne ere essentislly those o£ e 

3.62 Potentia Indifference developed is 

3.63 lLe“of Ite'cell'detor^Is^ cur- 

rent available from the ceil. 

3.64 Polarxzation _ , idiii T*^sult 

3.641 A heavy drain on the cell will resuic 

in the cell becoming polarized. 

3 642 If allowed to sot without a load the 

• depolarizing agent will be able to re. 

store the coll to full potential. 

3.643 Because of this the dry cell 

primarily for situations requiring small 
currents or intermittent use. 

la ^A^voltaic^ceii^that^Ln be recharged repeatedly to its 
original conditions. 

4.2 Demonstate a storage cell. oMinheric 

4.21 Two clean lead plates Immersed in suipnerxc 

4.22 Connect the two plates to a direct current 
source . 
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4.23 Have group observe the reaction and condition 
of the plates. 

4.24 After charging, measure potential between the 
plates and then connect them to a door bell. 



4,3 Structure of a ccrmercial storage cell. i j 

4.31 Cathode - a plate of spongy lead. j I 

4.32 Arode - a lead grid filled with lead dioxide, j I 

4.33 Electrolyte - sulphuric acid I , 

4.34 Emf of cell - 2,^ volts 



' 4,4 Discharge action 

4.41 Cathode reaction - lead releases two electrons 
and C''~ibines :H.th the sulfate ion to form lead 
st'lf to, 

4.42 /.r.cdo rtact5.on - lead in the .lead dioxide gains 
tv?o electrons from the anode and combines with 

a F tl'ate ion to produce lead sulfate. The j 

c cygcri from tl.e lend dioxide combines with hy- 
drogen ions left in the acid to form water. 

4.5 Charging action { 

4.51 if electric cu^nrent is sent through the cell 
in the opposite direction the cell action is 
tevvrsci and the cell restored to its original 
charged condition. 

4.52 At the anode - electrons are removed from the 
lend in the lead sulfate and lead dioxide and 
sulphuric acid are formed. 

4.53 At the cathode - electrons are added to the 
lead in the lead sulfate to form elemental lead 
and sulphuric acid. 

4.6 Testing a storage battery 

4.61 V/ben charged the acid concentration is high 
and drops off as the battery is discharged. 

4.62 The specific gravity of the electrolyte is 
used as an indication of the degree of 
charge, 

4.621 Fully charged the specific gravity Is 
about 1.300. 

4.622 VJhcn discharged maybe as low as 1,100. 

4.63 Sho^: the hydrometer used for this purpose. 

i 

4. Assigrtaont - In the text book on page 210 are nine simple 
rules for battery care and maintenance. Study these rules 
and your notes. 
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LE SSCK 15 - .Stora ge Call:^ and Cell Coabinotions 



!• Review concepts o£ a lead acid storage cell* 

2* Nickel - cadniium cell* 

2rl Mere than the lead-aeld type. 

2*2 Not subject to freezing when discharged. 

2.3 Constructirn 

2*bl C:..h 2 Jc - nickel hydroxide cn a nickel-plated 
otc:jX grid, 

2.32 /mode - cndmiuni with seme Iron oxide on a 

2.33 Hljutrolyca - potassiiirti hydroxide 

2. A Fnf of r.ell Is 1,2 volts. 

2.5 Mon requently itscd in European manufactured auto- 
mob 5 Icr. . 

3, Edison cell 

3.1 Li';hi:-waight, strong and durable cell. 

3.2 Internal resistance about ten times a lead-acid cell. 

3.3 Ca-anc-: d'^liver the high starting currents needed for 

aui'cir.nbiiec. 

3.4 Holds charge well for long periods and can take con- 
siderable abuse. 

3.5 Used to provide direct current in unattended locations 
and scr.3 electrically operated truck and fork lifts. 

3.6 Construction 

3.61 Cathode - iron oxide 

3.62 /.node - hydrated nickel oxide and nickel 
3*63 Electrolyte - potassium hydroxide 

3.7 Emf of the cell is 1.3 volts. 

4. Combination of cells. 

4.1 Individual cells have fixed emfs and optimum current 
rating;.:- . 

4.11 All carbon-zinc dry cells have an emf of 1.5 V. 

4.12 The No. 6 dry cell* has an optimum current rat- 
ing of 0,25 amperes of continuous current. 

4.2 Calls may be combined in several ways to provide the 
emf necessary and also the current required for the 
load. 

4.3 Series combinations 

4.31 Positive terminal of one cell is connected to 
to the negative terminal of the next and so on. 

4.32 The emf of the battery of cells is equal to 
the sum of the individual emf*s of the cells, 

4.33 The current in each cell is the same and equals 
the current in the load, 

4.34 Th.is type of battery is used for loads of higher 
eraf demands than can be supplied by a single cell. 



1315 



tercln,lj arc connected together, 
aid all the regetivo tcrainnls connected together. 

«.A2 The emf of the^ battery equals the 

4 43 The total current delivered Is divided equally 

4^44 Thif ol'batt“?J if dekgned to be »8ed »he^ 
the load resistance is low and the ciarent requ 
mento are preater than that provided by a 
single cell. 

L <?''rir‘S--rnL’^llol ccirbinntions 
* " ^ rn^-re are ^.iruations where the emf 

demands are both more that can be provided by 



4.51 



4.5V 

O.:>0A 
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4.53 



r> COlX# • 

TT. ci: ci^instances both a series com- 

bination to rroviae and a parallel com- 

b5,n^tion to provide the 

'!»■* c* A lead reqiii.res an emf of 4.5 volts 

aSd 'a '■current of 0.50 amperes. 
tioa of Ko.6 dry cells is necessary to satisfy 

5he^Ko.6 cell provides an emf of 1.5 V. 
ard a current of 0.25 amperes. ., 

To provide the emf a series of 3 cells is 

This^series will provide 0.25 amp. s® ® - . 
second similar series is needed in parallel 
to provide the 0.50 amperes require . 
Diagram 

5, Assignr.^.ent - Worksheet on cell combinations. 

ring Conduct and_ 



LESSON 16 - Force Exerted o n a Current Cari 

tne Galv-:! nometer 





w 


-4'H- 


(2) 




<3) 


- Mil.;- 


(A) 



L. Check over worksheet on cell combinations. 

!T%eSons“ftfth“”£« bruslup If ®lccfs“"®A“®"®" 

ri e^ both 

end! ot rilrt Lsles.' pesftwo ends ere 

small cups of m'^rcury placed on each side ® ^ 

ing betwLeu the poles. Direct 

this wire through the mercury pools and, if in the 

right direction, the wire will jump out of 

(Rote: A rather high current, better than 10 amperes 

vill be necessary.) 



.. I 



r O 

ERIC 



SIS 



Hatce 



D£)t(3 



l?crlcshtjet onC^ll Combine ticns^ 

1, A l5o,6 dry cell is des^.sned to provide an &xf of 1,5 volta 
ar.J a Cuirent of 0-25 £ii.:)i:;res , For the foliating load 
reqaiiTwii^entS dt^ter^jine th? number of cells necessary «nd 
draw a dia^rsni of their arrangeic^int , 

s) 4 5V at 0«25o, 

b) 1,5V at 1,0 jo 
w 

c} 6-,0V at 0-75a- 
d) 9>07 at 0,5r 



2„ A n?.9ll flaablight cell tcIII provide sn esif of l.,6 volts 
at a currant of 0,08 n::«psres^ For the follo^«it!@ bad 
raqiii’ct^maZQ dcterstine th/e nuid3@:c of colls needed and 
dra» a diagram of their arrasscment ^ 

a} lo6V at 0,32 amperes, 

b} 9-.6V at 0,03 ampores, 

c) 4o8V at 0,24 amperes, 

d) 8,0V at 0,40 amperes.. 



I 
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2,2 Explaratiou cf the reaction . i-. n, 

2.21 Ihe current carrying wire has a magnetic field 

built up around it. ^ 

2.22 Thi3 iield inr.erocts with the field of the mag- 
n^^t censing the wire to be pushed up, 

2.23 Diagram 




2.231 The two fields combine below the conductor. 

2.232 The two fields arc in opposition above 

the conductor so one will tend to reduce 
the othar • . , ^ , 

2.233 With less flux above than below there will 
be an upward force exerted on the wire. 



2.3 Factors affecting the force. 

2.31 The strength of the magnetic field. 

2.32 The amount of current. 

2.33 The direction of the current. 

Foree exerted on a current carrying loop. 

3.1 If a rectangular loop of v;ire is Inserted into the 
field a torque v?ill be exerted on the loop. 

3.11 No force exerted on those poStions parallel 
to the field, (ends of the loop) 

3.12 Force will be opposite on either side since 
the current is moving in opposite directions 
on each side. 

3.2 Loop will tend to rotate until the plane of the loop 
is at right angles to the field. 

3.3 If the loop has to work against a spring to rotate 
then the degree of rotation will be dependent upon 
the amount of current flowing through the loop. 

3.4 The direction the loop rotates will be dependent 
upon the direction of the current in the loop. 

3.5 With more turns in the loop the interaction force 
will be greater. 

3.6 Develop with the group the idea that here is a way 
of detecting the presence of an electric current and 
determining the direction of the current, 

3.7 VTith a coil it may be easily seen that the Coil be- 
comes a magnet with a N and S pole and the field of 
this magnet will attempt to align itself with that 
of the permanent magnet. 



4, The g.ilva noma ter 

4.1 Display and explain the purposes of the parts of a 
simple suspension type galvanometer and the more 
coMimon panel type meter movement* 

4.2 Purposes of a galvanometer 

4.21 Needle is set in center of the scale so that 
the direction of needle movement indicates the 
direction of the current, 

4.22 May detect very v?eak electric currents, 

4.23 May be used to measure weak currents, 

4.3 Current sensitivity 

4.31 The deflection of the needle is proportional to 
the current, 

4.32 The current sensitivity is the amount of current 
needed to produce a deflection of one scale di- 
vision, 

4.33 Equation 
^ S 

where K is the current sensitivity in microamperes 
per scale division, Im is the current in the meter 
in microampheres and S is the number of scale 
divisions, 

4.4 Voltage sensitivity 

4.41 The meter coil has some resistance, 

4.42 In order for current to move through the meter 
a small amount of voltage is required, 

4.43 The voltage necessary to maintain the current 
is called the voltage sensitivity, 

4.431 It is the voltage necessary to produce 
a deflection of one scale division, 

4.432 From Ohm’s Law it can be seen that the 
voltage sensitivity will equal the cur- 
rent sensitivity times the coils resis- 
tance. 

i,e. Voltage Sensitivity » K Rjjjj 
where K is the current sensitivity and 
the resistance of the meter, 

4.433 Voltage sensitivity is expressed in micro- 
volts per scale division. 



4.5 



Example: What current is required for full-scale de- 
flection (25 division) of a galvanometer with a cur- 
rent sensitivity of 100 microamps per division? 



K 



s 



100 microamps /division 



Im 

25 divisions 




Ijj « 25 division x 100 microamps /division 
“ 2,500 raicoramp. 




i819 
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' VJhflt voltage would produce this deflection if the 

^ resistance of the mo ter is 15 ohms? 

i , Vm « Ih% 

] Vvj « 2,500 microamp x 15 ohms, 

J » 37,500 microvolts or 37,5 mv. 

1 5, Assignment - Study for test on chemical sources of elec- 

j tr3.cit3”, 

] 



] “ Voltmaters, Ammeter and Multi-meters 



1, Galvanomefrer is the basic electrical measuring device. 

1.1 Review basic operation of a galvanometer. 

1.2 Voltmeters and ammeters uso the galvanometer move- 
ment with additional circuitry to perform their 
tasks, 

2, voltmeter 

f Basically a galvanometer with a high resistance con- 
nected in series with the meter’s coil. 

2.2 The value of the resistance is selected so that when 
the meter is connected across the points to be measured 
only the small current required to deflect the needle 
will, flow through the meter. 

2.21 The galvanometer in the example in Lesson 16 
required 2,500 microamperes for full scale 
deflection, 

2.22 If a voltmeter is to be made to measure 100 V, 
on full scale deflection then resistance of 
the meter must be high enough to allow only 
2,500 microamperes to flow when connected 
across the 100 V, potential difference. 

2.23 i»e,_ 1Q0 V ‘ 

R « 40,000 ohms, 

2.24 But the meter movement already had 15 ohms 
resistance so the additional resistance 
necessary is 40,000 - 15 or 39,985 ohms, 

2.3 Voltmeter sensitivity 

2,31 A x<jay of estimating the leading effect of the 
meter. 
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2.32 

2.33 

2.34 

2.35 



Expressed in terms of the resistance required 
per volt of potential difference. 

The iieter in discussion will i*. 

sensitivity of 40,000 ohms divided by 100 volts 

or 400 ohms per volt . , j 

If the meter is placed across a load whose 
resistance is near that of the meter it will 
very seriously affect the operation of the cir- 

The ^better quclity maters in general have a 
sensitivity of 20,000 ohms per volt. 



The D.C, ammeter j 

3.1 The ga lyrinoraeter movement can be used as an ammeter 

iust by calibrating the scale. , -u 

3.2 The movemeni: under discussion would only be capable 

of reading to 2.5 ma. j ^ 

3.3 For use with higher currents a low resistance (shunt) 
in parallel is used to carry the rest of the cmrent, 
allowivie only the 2.5 r5»- to pass into the meter coll. 

3.4 If the meter was to read 10 amperes on full scale 
deflection 5 the shunt would have to carry 10 amp 
2,5 ma or 9,9975 amperes. 

3.5 Calculating the shunt resistance ^ ^ 

3.51 Since the meter movement and shunt are in parallel 

then Vm « Vs , _ j tr 4 « 

where Vw is voltage across the meter and Vg is 

the voifege across the shunt, 

3.52 From 0hm*s Law it can be seen that: 

where Im is the current in the meter, Ig 
current in the shunt, is the meter resistance 
and Pvc is the shunt resistance. 

3.53 The current in the shunt is the difference 

between the current in the circuit and the 
current in the meter or Ig “ ^T " % where 

Irn is the circuit current. * , ^ ' 

3.54 The shunt rcGiotance can then be calculated by. 

Rs “ 



It - I 



•M 



3.55 For the set up in 3.4 then 

Do = 2.5 X 10”^a X 15 ohms 
9.9975a 

Rg « 0,00375 ohms 

Multi-purpose meters ^ 

4,1 VJith the use of switching *^ 2 chanisms multi-ran^ae 

and multi-purpose meters can be developed with oniy 
one meter- movement. 
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4.2 Illustrate this type of set up v;ith the R.C.A. VOM 

<jynami.c demonstrator a bread board layout of R.C.A. 's 
volt-ohm nillianiotcr, 

3. Assignment - Worksheet on meters. 



LESSON 18 - Elec tromagno. tic Induction 



1. Go ever worksheet on meters. 

2. The work of this lesson should be preceded by the laboratory 
Gxericse on elsctromasriStic induction using Cenco's Gilley 
Induction Coils, 



3. How can an emf be induced in a conductor? 

3.1 By moving a conductor through a magnetic field. 

3.2 By moving a magnetic field past a conductor. 



4. What determines the magnitude of the induced emf? 

4.1 The speed of the conductor as it moves through the 
field , 

4.2 The speed of the magnet as it passes the conductor. 

4.3 _ The number of turns of wire in the conductor. 



5. Explanation of the action. 

5.1 Consider a straight conductor moving downward In a 
magnetic field . 

5.2 Diagram 



N 




5.3 The free electrons within the conductor will be moving 
downward and will have set up around them a magnetic 
field. 

5.4 This field about the electron will interact with 
the magnetic field the magnet resulting in a 
force being exerted upon the electron. 

5.5 If the conductor is connected to a load a current 
will flow through the load. 
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Wo'rlcsUiijefi oa Ifeters^ 

-A f/ahmioirx-i'ce:: Iria a current ceiisitivity of S^micrcanir^-rcj^J 
par flcsle dlvifiilcn sr.d the senile is d:*.vi*.c3ccl into 25 
cllvislciTw OR ecjcli side of the ceroi If the resistaru^ 
of tho niciter coil ic 50 obuis find the vesiisfcance cr uS 
Qhunt needed to use tlrlo laetex’ to vei6 the following • 
currents iJt: TcaMliauni ciflectloRo 



a ) I mil Hamper 

b) ICO Kiillii2rape::GS 

c ) I ampere 
<3) 5 amperes o 



I ! 
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2o 'i^he meter movement in #1 is to bo used as a vo^pieter. 
^/ti8t series resistance will be heeded to have tne ©Qter 
read the following voltsg^is at usarteiaa deflection/ 

a) I Volt 

b) 5 Volts 

c) 100 Volts . 
a) lOOOVolts 
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5.6 If the diagram ia viewed from the front it will ap- 
pear as follows* 




5.61 The magnetic 

^he direction“thIt the conductor is moving 
the oirect the conducto/. 



5.62 



fho direction that tne conuuti-u. 

?he Sf of thfsit f fi®w\nt^cgon‘wW^^ 
develops a force which opposes the taotion of 

5 63 fe worf dff in overcoming this 

in thf ^creased potential energy of the free 

electrons. 

5.7 ienz's Law - the iSu^Lf 

tS f o “irio confirm this.) 

^feVuS^er of lines o£ force 

Efgif f ksrfurer'’ff 

conductor moves at right angles to tne 

5. 8l2^^lf Movement is other .® 

the number of lines cut will be less. 

^ ft! 3 Eyamnle: A conductor is movxng 0 

an angle of 30° with a aeld 

which has 100 lines per cm. How Mny 
Unis are cut by the conductor per 
second? 

Diagram; 



20 



dKjo°. 

conductor 
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To find the number of lines cut, the 
velocity at right angles to the field 
must be known. This can be found by 
use of the sine function where the 
deciired component (v) equa. the velocity 
times the sine of the angle the velocity 
vector makes with the field. 

i.o. V =» 20 cm/sec x sin 30® 

V » 20 cDi/sec X 0.500 

V « 10 cm/sec 

The number of lines cut per second will 
then equo.i this component velocity times 
the number of lines per unit distance. 

i.e. # lines = 10 cm/ sec x 100 lines/cm 
# lines =» 1000 lines/ sec 

5.814 Since the magnitude of the induced emf 
depends upon the number of lines of 
force cut per unit time it can be con- 
cluded that the emf is also a factor of 
the sine of the angle which the direc- 
tion of the moving conductor makes with 
the field. 

5.82 Determined also by the number of conductors 
which cut the field. (If two conductors are 
connected in series the emf will be twice 
that if the one conductor.) 

6. Assignisent - Study notes and definitions of terms. 



LESSON 19 - The Alternating Current Generator 



1. Review the factors involved in inducing an emf, 

2 , Simple generator 

2.1 Demonstrate the generator action by rotating in a 
magnetic field a coil of wire which is connected 
to a' galvanometer, 

2.2 Explanation of the action 

2,21 Consider a single loop rotating in a magnetic 
field. 



186 




2 .22 Diagram 




2.23 The current in the left hand portion is moving 
aiv’ay while that in the right hand section is 
moving toward the observer, 

2.24 VJhen the coil is moving at right angles to 
the field the induced emf is a maximum, when 
motion is parallel to the field the emf will 
be zero, 

2.25 If this loop is connected to the load the cur<> 
rent will be zero when emf is zero and build 
up to a maximum and decrease to zero again, 

2.26 As the loop continues around the current in 
the load will behave in a similar manner to 
2,25 but now in the opposite direction, 

2.27 The increase and decrease of the current will 
follow a sine curve relationship, (Lesson 18 
part 5,81) 

2.28 Graph of relationship: 






I 
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■^60' angle of 
/ movement • 



2.281 The result of one turn of the loop, 

2.282 This is called one cycle, 

2.283 Frequency is the number of cycles 
which occur in a second. 



2,3 Removal of current from loop • discuss structure and 
operation of slip rings. 



o 
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3 . 



Poly-phai^G generators ' 

3.1 In most comer cial generators the armature is an 
electromagnet and the emf Is induced in^ the stator 

colls* ^ ^ jn 

3.2 In most systems more than one set or stator coils 

is employed, ^ , . j :*.i. 

3,21 The coil sets are uniformly spaced around the 



3.22 Called a V^lyp^^se generator, ’ 

3.23 Results in smoother power generation and more 
economical operation (similar in idea to the 
one cylinder engine as compared to a four 
cylinder engine) 



3,3 The three phase generator 

3.31 Type most commonly used in power stations, 

3.32 Tiiree sats of stator coils spaced 120® 
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3«35 The output from this type of generator Is so 
connected that only three wires are necessary, 
3.351 Delta connection 
3.3511 Diagram: 




3.3512 The voltage to the load across 
any two leads equals the emf of 
the coil. 



3.352 Y connection 

3.3521 Diagram: 




3.3522 In fclile arrangement the voltage to 

the load across any two leads equals 
.th^i emf developed across two ' 

stator coils in series. 

signment - Study notes and definitions of terms. 






L7SSS0N 20 • Tha Dlrtict Current Generatoy 



X* Rbvic'-^ basic concepts of the a«c« generator# 



2 . 



Sipple d.c, generator. « *.u« « ^ 

2.1 Action in rotating coil is the same as the a.c# 

2 2 A colit -rinr coprutator is used to connect tne con 
to tu 2 e;;tc.*nai circuit rather than the slip rings. 



2.3 Graph of output 





2.31 The cmf still is a varying one, following basical- 
ly a sine curve relationship. 

2.32 The difference is that the emf increases ana 
decrease always In the same direction. 



2 A 



Vo provide a smoother current 

2.41 Additional electrical circuitry maybe employed. 

2.42 Multiple windings ^ ^ ^ i 

2.421 The arroature maybe wound mth several 

coils of wire each attached to its 



own 



pair of commutators. 

2.422 The brushes will be in contact with this 
set of commutators only V7hen the coil is 
cutting the maximum lines of force. 

2.423 Graph of output: 




J 
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3.1 

3.2 



generators rre self excited. 

Part of the induced current Is used to energise the 
field coil. 

Scrles-vjcund generntor 

3.21 Field, men turn nnd load ore wired in series. 

3.22 All the generated current passes through the 
field windings. 

3.23 Circuit diagran: 



3.24 An increase in load results in an increased 
magnetic field consequently a greater Induced 
car. 

Shunt -wound generator 

3.31 Field io in parallel with the armature. 

3.32 Only u portion of the generated current passes 
ttufeugh the field. 

3.33 Diagram: 



3,34 An increase in load will result in a decrease 

In field consequently a decrease in the induced 
emf. 
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3.4 Co«pou^-«ound^gener|t^^^ 

and cne in series. .-- 

3,42 The potential difference across the load will 

I'sniain fairly constant, i*.- 

3-43 Proper selection of turns of each type results 
in aconstant Eagnetic field under varying load 
conditions • 

3.44 Diagram: 




Load 



4. assignment - Study for test on Electtomagnefcifinlnduatlon 
and generators 



LTSSSON 21 *» The Transformer 



1, Review v7ork from lab on electromagnetic 

cerning the inducing of a current in one coil by a chang 

ing current in another • 

2, Purposes of a transformer. ^ . . . *,^^ 4.4 

2.1 To provide electric current at higher potential. ^ 

2.11 There will' be a ccrrespondxng decrease in cur- 
rent. ’ ' ' ■ _ " 

2.12 Called a step-up transformer. 

2.2 To provide electric current at lower potential. 

2.21 There will be a corresponding increase in current. 
2l22 Called a step-down transformer. 

3, Basic structure of a transformer. 

3.1 Iron core 

3.11 Concentrates th© magnetic field. 

3.12 Laminated of thin sheets to reduce losses due 
to induced currents in the core, 

'k 9 Pt-lmarv coil - coil to which a-c current is applied'. 

3:3 S^cSndLy coil - coil from which a-c current is obtained 

■asti 
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4* Operation of a transformer, ‘ ' ’ 

4.1 The alternating current in the primary has a con- 
tinuously changing magnetic field about it, " 

4.2 Tills field is concentrated by the iron* core and will 
be cutting the conductor in the secondary coil, 

4.3 This continual cutting of the secondary coil by the 
magnetic field from the primary induces an emf in 
the secondary coil, 

4.4 Magnitude of the induced eraf, 

4*41 Depends upon the jrelatlohship bet^^een the num- 
ber of turiis in the primary and number of turns 
in the secondary, 

•4,411 Same number of turns - emf i*s the same 
in tlie secoedcry as the primary* 

4,412 Filler turns in t*ne secondary - emf is 
less in the secondary than in the pri- 
mary , 

4*413 More turns in the secondary - emf is 
more in the secondary than in the pri- 
mary. 

4.42 Calculating the emf in the secondary, 

4.421 The voltage ratio should ideally equal 
the turns ratio. 

4.422 Equation: 

Vs^Ng 
Vp “.Np 

where: Vg is the secondary voltage, 

Vp is the primary voltage, 

Ng is the number of turns in 
the secondary and 
Np is the number of turns in 
the primary, 

4*5 Current in the secondary, 

4.51 Power in an electrical circuit* is determined 
by tbs product of the voltage and current, 
(Provided there is no Inductive or capacitive 
r«*-actnncGs) 
l,e, P e V X I 

4*52 Ideolly the power input to the transformer 
and the power output should be equal, 
i,e, Pp « Pg 

or '^p^p ” 

4.53 By algebraic munipulation 

Ze = ^ 

Vs Ip . 
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4.54 Bat in 4.422 It \<ists shown that the voltage 
ratio was equal to the turns ratio so: 

!ik = is. 

Ng Ip 

4.55 This relationship shows' that the gain in 
voltage will result in a lov^ering of current 
and also the reverse. 

4.6 Transformer losses 

4.61 Copper losses 

4.611 Energy losses due to the resistance of 
the coiiductors, 

4.612 Results in heat 

4.62 Hysteresis losses 

4.621 Energy which is consumed in reversing 
the magnetic polarity of the core, 

4.622 Proper selection of core material will 
reduce this loss. 

4.63 Eddy current losses 

4.631 Electric currents which are set up in 
iron core due to the changing flux, 

4.632 Laminating the Iron core reduces this 
to a minimum , 

5. D.C. Transformer - The induction coll. 

5.1 D.Go current cannot be used in a transformer because 
the magnetic field does not change. 

5.2 If the current is* periodically interrupted' there 
will then be a changing magnetic field established. 

5.3 This changing field will induce an alternating emf 
in the secondary, 

5.4 Discuss the construction and operation of: 

5.41 High voltage induction coil, 

5.42 Automotive ignition system', 

5.43 Vibrators for automobile radios. 

6. Assignment - Worksheet on transformers. 



LBSSQH 22 - Power Transmission and Distribution 

■4 



1. Review worksheet on transformers. 

2. Power transmission and di'stributlon, 

2.1 In the genorating'^'station the current produced general 
ly has an emf of about 13,200 volts. 
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Wcrkshiset on TS^nsforsacirs . . 

I.. The priTOvsrv a fc2:.5*r:i;tenw}? 260 Ucts o 2 wir<s and 

Is ccw\^ct<^a to a 120 volt’ 3oavc'.t.%‘n to r.<imiy^t«-ri>3 sr« 
nfiiidijd in the seccnO^ary to phtaiii-tha catput 

vo?A.£:agf:3 ? 



a) 


A Vo 


d) 


720 V„ 


b> 


CO V. 




12 fcvo 




560 \K 


f) 


120 Vo 



2o Kh-st: vGltagos would be cbf:aln‘.2d firoaw thcs trensfcsn'sr 
V/l li* fch.& saaciicla?.^ had ttis ^oXIs^ctfiT^s aiisjbes-a o£ feumo? 



d) 2.60 
©) 720 
4,200 



3.. 



a) 60 
b> 360 
c) 12,000 

F 7 v<i’snyi^ntlv a si^ngle t/5.\if3J.Rg will b© used to activate 

several skeyiidairies/ Tha foUc»iT>s dlagsrasa illustrates 
this set 5 ?p|-, Siiil:er??.lne the numbe.r of twsrps in e;-. se<« 
coadary ccll.» 
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120 

Vo 





120V » 


turnso 


V 










6o3V „ 


__tta*n8o 
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i£> * 


AOOV 8 


turn9o 


/ • 









5V 


« turns o 

9 Maustcost3££tn» 
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2.2 For distribution this may be stepped up to as high 
as 250,000 volts, 

2.21 Amount of step-up is dependent upon the dis- 
tance the pox-jer is to be carried, 

2.22 The higher the voltage the lower the current 
and consequently the less loss due to the re- 
sistance of the transmission lines, 

2.3 Area substation, 

2.31 The transmission voltage is stepped dcxm to a 
lower potential, (possibly 26,400 V), 

2.32 This lower voltage is then transmitted along 
lines to the distributing substations, 

2.4 Distributing substations 

2,sjw Voltage is further reduced to 2300 or 400 volts 
2o42 This is a safe voltage for distribution through 
heavily populated areas, 

2.5 Distribution to the home, 

2.51 On the utility poles additional transformers 
are used, 

2.52 Reduce the voltage of the lines to the amount 
needed for home use, 

2.53 A three wire output is us“ed, ‘ , , . 

2.531 120 V between the center and either side 

wire , 

2.532 240 V between the two side wires, 

3, Distribution of current into the home, 

3.1 Three wire input to the house. 

3.2 Wires pass through the meter to the distribution 
panel, 

3.3 The distribution panel contains fuses or circuit 
breakers, 

3.31 Fuses or circuit breakers prevent too much 
current from being drawn into the circuit, 

3.311 Wires in house can only carry a certain 
amount of current, 

3.312 Too much current will cause the wires 
to overheat and fire may result, 

3.32 Current can be supplied from the panel in two 
voltages, 

3.321 120 volts for general lighting and 
appliances, 

3.322 240 volts for heavier equipment such as 
stoves or driers, 

4, Assignment - Construct a diagram of the transmission of 
electric power from the generator to an appliance in 
the home. 
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LESSO';?? 23 ■» D.C. Motors 



1 



• -1 

..J 



1. Discuss circuit diagrams assigned in Lesson 22« 

2. Review force exerted on a current carrying conductor which 
t7as developed in Lesson 16. 

3. Use a simple St. Louis motor to Illustrate the action of 

a simple d.c.’ motor.' ^ u 

3.1 Use permanent magnets for the field. 

3o2 Sho ^7 5.mportance of position of brushes and commutator 

for maximum motion. 

A. Back emf in a motor, ‘ j ^ « ««««« 

4.1 Since the armature is a rotating conductor in a magne- 
. tic field it will have an emf induced in it. 

4.2 From Len3*s law this emf must be such as to oppose 
the cause of the induction so it will be in opposi- 
tion to the voltage applied to the motor, 

4.3 Motor running at full speed with no load on It, 

4.31 Back emf V 7 ill nearly equal the voltage applied 

to the motor, > , 

4.32 There will be very little current in the motor. 

• 

4.4 Motor at less than full speed.' „ , 

4.41 Back emf will be less than at full speed. 

4.42 Voltage difference between the applied voltage 
and back emf will be higher, 

4.43 More current will flow through the armature. 

4.5 Motor with armature at rest, 

4.51 No back emf developed, 

4.52 Current in the armature will be vary high, 

4.6 Starting circuit for a d,c. motor j 4 *.« 

4.61 A large motor has considerable inertia in its 

rotor • " « j 

4.62 It will take time to have it build up speed 
to the point where the back emf will keep 

the current at a safe level, . ^ 

. 4,63 The high current v?hich might be drawn in start- 
ing the motor could cause the armature windings 

to burn out, ' . ^ 

4,64 Because of this a variable resistance is con- 
nected into the supply circuit and is gradually 
cut out as the motor gains speed and develops 
the back emf, 

5, Types of d.c. motors 

5,1 Permanent magnet types . ^ j 

5.11 Most of the small inexpensive battery operated 

motors ill toys, 

5.12 Use a small permanent magnet to develop the 
magnetic field around the armature. 
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Electromagnet types ^ j n ..v 

5.21 Use a field c'oil or coils to develops the mag- 
netic fields around the armature. 

5.22 There are three basic types 

5.221 Series 5 shunt and compound 

5.222 The connections are the same as for tne 
deO. generators discussed in Lesson 20. 



6. Assignment - Develop circuit diagrams for the three' tpes 
of daCo motors and include a starting circuit for each. 



LESSON 24 - A>C> Motors 



1, Discuss diagrams from homework assignment. 



2, Advantages of aii a,c, motor 

2.1 Fewer' operating parts ’ ^ 

2.2 V/ell adapt'ed for constant speed applications 

2.3 Maybe operated on single phase or poly-phase current 
sources. 



3. The univer'sal a.c. motor j j ^ 

3.1 Similar in construction to a small series wound a,c. 

motor • ‘ ’ . 

3.2 Field cores are laminated.' a 4 a 

3.3 Windings of the field and armature coils are designed 

to have minimum inductance. 

3.4 Generally used in household appliances. 

3.5 Sometiraes used in industrial applications because or 
high starting torque.* 

3.6 Speed regulation is rather poor. 



4. The induction motor 

4.1 Most widely used type of a.c. motor. 

4i»2 Very rugged' but with simple design. 

4.3 T&70 basic parts 

4.31 Stator of field coils. 

4.32 Rotor 

4.321 A laminated iron armature 

4.322 Copp'er or aluminum bars inserted into 
the armature and shorted out by a ring 
at either end, '• 

4.323 Conductors form a cylindrical cage often 

referred to as a ’’squirrel cage • 

• • 

4.4 Single phase induction motor 

4.41 The pulsating currents' in the stator coils in- 
duce a current in the armature , 
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4.42 The polarity of the field established in the 
armature is opposite that in the stator field# 

4.43 Under these conditions the armature \«ill not 

4.44 Once* the armature is started it will continue 

to run, , , 

4.45 A second set of windings is employed to cause 

a rotation of the field to get the motor 
started, ‘ 

4.46 Once in motion the starting* windings are cut 
out of the circuit as they are no longer needed, 

4,5 Three nhase induction motor * - « -i ^ 

4.51 Three sets of stator windings are applied at 
anfjlGS of 120<^ to each other, 

4.52 When three phase power is applied to the stator 
a rotating magnetic field is’ developed, 

4.53 These fioids establish similar fields in the 
rotor and it will rotate with the fields. 

4 #54 The rotor has the tendency to follow the field# 

4.541 It cannot keep up with the field or 
there would be no induction, 

4.542 The actual speed of the rotor is thus 
less than speed of the rotating field. 
(Referred to as slip.) 

4.55 Once started a polyphase, motor will operate 
on si.ngle phase current but like a* single 
phase motor will not be able to start on 
single phase current. 

5. Synchronous motors ^ . . . 

5.1 Speed of motor is independent of the load within 

the capacity of the motor. - , 

5.2 Speed is determined by the frequency of the alter- 
nating current applied to the motor, 

5.3 Basic operation is similar to that of the single 

phase induction motor, ' . , - ^ 

5.4 Widely used in electric clocks and timing mechanisms, 

6, Assignment - Study for test on power distribution and 
motors. 
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Laboratory Experiments for Unit 3 

At this point in the development of the student it is 
felt that exposure to commercially written laboratory activities 
is a desirable experience. For certain topics in this unit 
laboratory exercisey will be utilized from Physics Workbook 
by Dull, Metcalfe and Williams, 1960 edition. Experiments 
written for specific apparatus by the manufacturer will also 
be utilized • 



Experitne nt 



#15 

#16 

#17 

#19 



#22 



Physics Workbook Experiment #53 - Magnetic Field 
About £ Mapinet , 

Physics Workbook Experiment #54 - Magnetic Field 
About a Conductor . 

Physics Workbook Experiment #55 - The Electromagnet 

Physics Workbook Experiment #47 - Measurement of 
Resiatance - VoltTseter"Ammeter Metlxod 

Physics Workbook Experiment #56 - Galvanometer 
Constants 



#23 Physics Workbook Experiment #45 - Electrochemical 

Colls 

#24 & #25 Electromagnetic Induction written by Central 

^ientific Company for the Gilley Induction Set, 

#26 Physics Workbook Experiment #58 - Electric Motor 



Name 



Date submitted^ 



Experiment i/18 •• OHM'S LAW 

relationship between the voltage applied 
to a conductor and the current through the conductor. 

/>ppet,a?^^bie d.c. power supply, yf^h^^her, «™®her^ liking 
wire wound resistnjs, two spst switches and wire for loaiang 

connections* 



Diagram 



o- 



o 





Proced ||e ^ ^atus as shown in the For each 

conductor ?our trials will be made by varying the amount of 

“‘“is.'silS ...h ni.1 1" 

plotted on the x-axis and the voltages on the y axis. 

Data : “ next page. 

Questions : 

1. VThat is the shape of the graphs^ — — — 



I 

i 

J 

1 

i 




^ to # 1 and #2 what concTuslon may be^ 
d«wrcSnc«niSrtL relationship between the voltage applied 
M the S2tol and the current through the conductor? 
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Current 
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Date submitted^ 



Name 

Experiment #20 - SERIES AND PARALLEL CIRCUITS 

^'^!'o‘sluay^4^^tor Involved in series and parallel 
clrcuits^^^ gjjpgj.£ejjce in using multimeters in electrical 
circuits. 

^“~#5rlable d.c. power supply, ^^®to?s*^“8DSt’ 

volt-ohm-milliameter, three wire wound resistors, spst 

switch and wire for connections. 

”^“^1r'^aratu8 is set up as illustrated for each trial and 
the requested mGasureni'snts are made. The vacuum 
meter will be used for the voltaf^e measurements and 
proper range en the volt-ohm-milliameter will be used for 

the current readings. 

Diagrams and Data; 

Trlnl 1 - Series Circuits | It “.i— — .®“P' 

j— I 
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Projects for Industrial Prep Physics 
The tests and testing devices are designed to acquaint 
the student with ways in which information can be obtained 
about these concepts and enable them to then understand what 
happens in industrial testing devices. 

Experience will also be gained in careful planning of 
activities and com'prehensive reporting of work and results. 

These projects will lend themselves well to correlation 
with the areas of math, mechanical drawing, shops and English. 

There will be ample opportunity for the growth and 
development of the applications of scientific methods to the 
solution of problems. Also a good deal of opportunity la 
provided for developing the use of measurement in scientific 
and practical applications. 

The general nature of the projects is such as to require 
the student to improvise and also to devise ways in which to 
obtain the desired - information and to determine that information 
which is pertinent and that which is not. We feel that this 
is one of the more important goals of the program. 

Projects have been designed with some degree of complexity 
so that a team approach to the project can be utilized. Several 
students vjill have the responsibility to devfelop s part of the 
project and then will have to assemble and test as a group. 

This interdependency will give further insight ' into the indivi- 
dual V? contribution to the whole of an industry. 
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F.v pffctod outcomes for t he student 

1. A working knowledge of the specific principals or properties 

which he is testing. 

2. Skill in designing and developing procedures for testing. 

3. A good understanding of the application of measurhg. 

4. Increased skill in observation and recording of observation. 

5. An understanding of and ability to compose a good working 
report of an assigned scientific activity. 
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PROJECT - Bursting Stren/;th Testing Device - Plxinger Method 
Objectives 

i. To develop an understanding of the principle of test- 
ing bursting strength , 

2* To test the bursting strength of paper^ plastic film 
and metal loils 

• \ . * * 

Description / n ^ ^ ^ 

~ Fone quarter inch diameter plunger (dowel) is forced 
through a sheet of material v/hich is clamped between 
two x/ooden blocks. The amount of x^eight needed to do 
this is divided by the area of the plunger and record- 
ed as the bursting strength of the sample. 



Materials . 

" (standard) 

1}. - l/l\.'^-20 2” thimib screx>7s 
Ij. - 1/4” -20 tee nuts (wood) 

4 - 1/4" steel / brass washers 



(other) 

1 - upper clamp 3" x 3" x 1" hardwood 
1 - lox>rer clamp 3" x 3" x 1" hardwood 
1 - platform 1/4" plyx-iood 1 l/2" x 1 1/2” 
1 - plunger 1/4" dovxel x 1 3/4" long 
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Platform 




clamp 

blocks 



tee nut 
(wood) 



/SU/?ST7N<3 TFST J>£V/CE 

210 



Smsr/NG T£ST D£WCE 




DRILL -SHOCKS 






PROJECT Hardness of Metals * Roo kvrell TTPe Testing. 

°^^^^~Develop an understanding of the nature of the Rock- 
well Hardness Test; ^ ^ 

2# To test the hardness of various types of metals found 

in the metal shop ^ , 4. 

3, Devise a hardness scale for the metals tested 

DPfT crlpt ion a nd_ P rocedure. ^ «« 

' The~Rockwell Test involves the degree of Impression 
a hardened steel ball will make in the surface of a metal 
plate under a fixed amount of pressure, n 

The apparabiis ccnsists of two square metal plate 
spaced one half inch apart by two narrow 
cer bars which are secured in position by 
The upper plate is tapped to receive a 

The threaded end of the bolt is counter drilled to receive 
a ball bearing and a length of drill rod with a diamond 
point ground on the tip that protrudes and makes the im- 
pression in the samples. *. n ,,4-^ 

vmen testing, this device is elang>ed in a metal vise- 
(vise 1av/s engage the lower plate), A metal sample Is pia* 
ced in betvieen the plates and the bolt is tightened down 

onto the block x^ith a torque wrench to a 
of force (torque). The bolt is then loosened, and the 
sample removed - the diameter of the impression made by 
the diamond point is measured with a microscope 
with a measuring reticle. Various metals are 
' and the diameters of the impressions recorded. Prom these 
diameters a hardness scale can be devised 



Materials 



( standard ) 



1 - l/2”-13 X. 1 1/2" Amer, Std. hex bolt 
.. 3/8"-16 X 1 1/2" Amer, Std, hex bolt 
ij. - 3/8" washers 
1 - 1/2" washer 

1 - 1/8"{I X 3A" long drill rod 

( other ) 



2 

2 



steel plates 3” 
spacer blocks 3 



X 3” X 1/2 

” X 3/4" X 



tf 

1/2" steel / alum stock 
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PROJECT " Hnr-di 



Tft.q-hing 



^ IL, iJevelop an understanding of the nature of hhe Shore 
Scleroscope Hardness Test. ^ 4. , 

2 , To test the hardness of various types of metal found 

in the metul shop ^ , 4. 4. ^ 

3, Devise a hardness scale for the metal tested 

Description and Procedure _ _ ^ 4., . -..-i-ui. 4.^ 

' ^ liio ijiicro Scleroscope Test involves the height to 

which a email ball x^ill bounce off the surface being 

The apparatus consists of a base upon which the sample 
will bo placed, behind the drop area is fastened a sheet 
of graph paper to indicate the height of the bounce and a 
small grooved platform fi*ora which to release the ball 
Several drops are made on the surface of the sample 
and the height of the bounce recorded for each trial. 

The average height is then determined and this can be com- 
pared with results from other samples 



Materials 



X - u«« w X 6" 3 A" pine _ 

1 - vertical plate 3/8 ply^rood 6" x 12” 



1 - ‘base 



6 ” 



r • iA»» ID glass tubes, assorted lengths 
1 - platform 1 lA” x 1 1/A” x l/2” wood / support angle 
1 - graph paper 
h - paper cl.ps 
1 - 1/8” ball bearing 

k - 1” X 1" samples _ . , 

1 - 11” length of flat stock I/ 8 ” x 1/2” stool 

1 - Alnico magnet, sroall 
5 — 1/2" 4 Pil wood screws 
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1/2 flat stock 



Magnet imbedded into 
the platform 



3/8 pl>“wood bacl: 

6" X 12” 



Graph paper placed 
on vortical back 
behind the tube 



3/Il pine base 
' 6” X 6‘* 



Sliding 

Platform 



ID glass tube 
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SHORE SCLEROSCOPE TYPE TESTING 

/-/otrc/nQ.^$ 



PROJECT - Shear* Stron.'Tth Teatlnf^ Device 



Objectives:- u 

— T, — U'o develop an understanding 
tasting 

2, To test the shear strength 
and plastics 



of one process of shear 
of various samples of woods 



— FTive pound brass pendulum is released and allowed 
to swing down and strike the sample which is 
the base of the pendulum’s swing. 

strength will be recorded by the height to which the pen- 
dulum swings after shearing the sample 



Materials 



(standard hard\N»r,re) 



2 - 3/8’*-l6 X 4 1/2" ohouldered thumb screws 
2 - 3/8" -16 tViumb nuts 

1 - 3/8" -16 X 36" tlireaded stock 

2 - 3/8" -16 Arierican standard hex nuts 
6 - 3/8" steel / brass washers 

2 - 3/8" spring lock washers 

[i - 3/8"-16 X 3 1/2" FH machine screws 
4 . 3/8"-16 Tee nuts (wood) 

3 - #10-3/4” I*® wood screws 

6 - #10-1 l/2” PH wood screws 

(Other materials) 

clamp body 3 5/8" x 6" x 2" hardwood 
clamp faces 1/8" steel plate 2 x 6 
Forward clomp face 1/4" steel Pjste 2 x 4 
pendulum weight 3"ffi brass x 2 3/8 
pendulum axle 3/4" « alumina x 6" 

radial scale lA^ i « 

radial scale suppwt 30 I /8 x 2 x 1 pine 
ba^e x 6" x 5A" hardwood 
«ie supports 40 1/8" x 3" x 1" hardwood 



1 

2 

1 

1 

1 

1 

1 

1 

2 



pendulton axle 




SHEAR STRENGTH TESTING DEVICE 



SHBAR STRENGTH TESTING DE//CE . 
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'9//£AR STRENGTH TESTING DFI//CE 



SHEAR STRENGW TESTING OT/ICf. @ 
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Develop an ‘understanding of the nature of tensile strength 

2. Test^the tensile strength of various types of paper, 
plastic films and metal foils 

Descrintion and procedure _ . ^ ^ 

■^1‘wd "clamps x;o ndld the opposite ends of the test sample 

are needed* One clamp is fixed to the hoozontal 
porting frame* The cl&iup at the otheJ? end has a hole 
into vrhich the spring scale is located* A threaded axle 
mounted in the frame draws the scale away from the op** 
posite side thereby placing a tensile stress on the 
sample material. The force required to break the mater- 
ial is recored on the scale via a sliding magnet* 
tensile strength of the sample is found by dividing the 
cross sectional area of the sample into the force needed 
to break the sample 

Materials - (standard) 

Quantity Description 

1. 3/8-16 beilr crank' machine handle 

^3/8-16 steel swivel eye nut / steel eye nut 
3/8-16 American standard hex nut 
3/8 American standard steel / brass washers 

3/8-16 X 8” steel stock 
3/16-21). X 1/2 collar screws 
3 / 16-25 wing nuts 
3/16 washers 

1 3 /I). #10 P*H. wood screws 
( other ) 

3 3/8 X 2 X 3/4 hardwood 
31 X 2 X 3/4 hardwood 
1/8 aluminum plato 1x2 
1/8 fll X 2 3/4 steel rod 



1 .- 

2. 

1 . 

4. 

1 . 

Materials - 

2 * 

2 . 

4. 

1 . 
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pno.TCCT - Electrical Conductivity of Liquids 



Qb lec tlves ^ 

li. To measure the conductivity of various liquids 
2. To develop an appreciation of the safety factors 
involved in working with electrical equipment 



" apparatus consists of a circuit board enabling 

the insertion of electrodes into various liquids and 
measuring the current flowing through the solution* 
Various liquids are tested, noting the current 
through and voltage across the solution. A lig^t 
bulb is also used to give additional visual indica- 
tions of the reaction. 



Materials 
JL ^ 

1 
1 
1 
6 
1 
1 
2 
1 
1 
1 



base 12” X 9 3A” x l/2” wood. Plywood etc.^ 
standard porcolene lampsocket ( surface mount; 
60 vjatt bulb (clear) 

SPST knife switch 
binding posts 

2^0 % I II I ti 

cover 1/8" masonite (exterior) U" x 4 

1/8" dia. copper rod 

A.C. voltmeter 

A.C, ammeter 

A,C, male plug 



i 

] 
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PROJECT - Fuse Load Capacity Apparatus 



i1 i^M- “C/Owpars and contrast older conventional fuse boxes 
and the newer circuit breaker t^e boxes 4.4^* 

2 There Is a correlation between total ampere rating 
of the service and the n\jmber of circuits that 
maybe provided therein# l«e# 100 ® ® circuits* 

When a circuit becomes overloaded. hy? 

4, Safety I'actors 

^terlals Indieated for this project Provide 
you with all the components of a simple circuit. The 
apparatus consists of a base board which mounts an 
electrical line (circuit). The following components 
are hooked up in series along this ^18 lampcord line, 
buss bar(electrical outlet capable of receiving many 
plugs at one time), A.C. ammeter, porcelene lamp 
base with a reset typo fuse and one knife switch. ^pc»n 
introducing an appliance to the buss bar one can check 
amps, being drawn off the 1$ amp. circuit and so on 
until the fuse blows. Check the results of a 
backed fuse on an overloaded fuse; be 
the instructor »s direction carefully and observe all 

safety procedures. 



Materials 



1 

1 

1 

1 

1 

1 

1 

1 

1 



8** or 10” buss bar 

A.C. ammeter . 

Porcelene lamp base (surface mount) 

15 amp. rosot typo fuse 

20 amp. reset type fuse 

30 amp. reset type fuse 

knife switch ^ 

four foot length of # iQ^Jamp cord 

base 5/8” plywood 16” x 8 
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Fuse ZOAD CAPACfTF APPARATUS 



PROJECT - Ins\ 2 latlng Value of Tapes 



0 

Q 

0 

0 

0 

0 

n 
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Objectives 

, - measure the insulating value (ability) of 

various typog of tape 

2* To develop an understanding of transformer op- 
eration 

3. To develop an appreciation for safety precautions 
in working with high voltages 

Descriptio n 

The apparatus consists of a high voltage trans- 
former with about an 8000 volt secondary, A testing 
arrangement which enables a varying of the distance 
between tho electrodes and a means of controlling 
the input voltage to the transformer. 

The electrodes consist of a movable copper plate 
The sample to bo tested, is fixed to the copper tube 
and the metal plate is moved towb. d the tube until 
an arc occurs 

Materials 

1 - base 1/2” plywood i|.” x 6” 

1 - copper plate 2” x 1 1/2” x l/l6” 

1 - 1” copper tubing 2" long 

1 - 4” section of ruler 

2 - terminal posts - bindina typo 

2 - guides 3” X 3/4" x 3/4" with 1/4" rabbet along axis 
1 - plate block 2” x 1” x 1” 

1 - tube block 2” x 1" x 1 1/4” 

6 - 3/4" PH wood screws 

2 - 0-32 X 1 1/4" machine screws 
2 - 8-32 wing nuts 



J 
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Projcc ^velo^d by Bell Telephone Laboratories 

for use by high school students. This kit will provide 
bosic cxpLlenoe in oleotrical circuitry and construction of 
components for an electric circuit. 



Pfnipct - Solnr r.nerev a science kit developed by Bell Telephone 

iSbora tor iS8r"This is an Involved ^!Se®£«Mca°and 

will have to construct a simple high temperature furnace ana 

make their own solar colls. 
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Industrial - Junior Yea r 



,.U„ ar^d Numls nf Students la the Humber^ 

r^^dlkcion tor Any Curflculuoi Utiangg; 



The past two years In Industrial Prep English has 
shown that a curriculum that does not specifically take 
Into account the desires and needs of the students for 
whom It is intended, cannot be successful. It is 
evident that students in this course learn only when ^ 
they see the need and feel a desire for learning. 

The industrial Prep English Curriculum in the Junior 
year attempts to start from this point and establishes 

a program built around the student. 

The purpose is not to fit the student into a 
desired mold, but rather to enable each boy to develop 
his own abilities and Interests as he sees fit within 
the broad framework of an English course. Instead of 
attempting to change the boy, the philosophy is to 
revise the curriculum and school environment so that 
the student may naturally develop and take his proper 



place in the world. 

Though doubts may be cost os to the rea*.ity of 
such a program, a journey most commence with one step 
and this English Curriculum is that Initial step. 
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Ant^moMI e and Tflevlnton Set Prnhflh1y -Tgflff>i_-fchft 
Student Hore Than tho School Teacher 

Xn the preceding year it mqb clearly recognised 
that the nuoiber one Interest o£ the Industrial Prep boys 
was cars* Because of this fondness the teaching of any 
number of traditional concepts » even with an excellent 
and atimulatinc; teacher, made little or no conceivable 
impression because the students simply did not wish 
to loom that which they could not see as useful. Con- 
sequently a curriculum that wishes to be successful 
must take this car-mania into consideration* 

A significant observed point was that as the boys 
matured their interest in the automobile industry as a 
means of earning a living waned* As the boys approached 
seventeen their major interest in life no longer was 
cars though their desire for an automobile increased* 

The car was no longer desired for itself, but as a 
symbol of independence, power, and sex* 

Based on these drives the boys took after school 
jobs to earn enough money to buy and support their cars 
and this opened any number of ancillary fields which 
the curriculum planner took advantage of, i*e* taxation, 
installment buying. Insurance, future jobs and laws* 
Another interest of the boys was television* This 
was not the television that their teachers watched, but 
the shows that many adults would term foolish* Television 
was a favorite pastime for the boys because It was free, 
near, convenient and a "cool medium*" They watched 
it not to be motivated, challenged or inspired, but to 
relax, dream and be amused* 

2275 



The Content and Concern of English Hemains the Same, 

?uc cne 3^prca~cn Pliers , ' ' 

Because of the preceding observations the purpose 
of the Industrial Prep English program has not neces- 
sarily changed from last year. The avoided purpose 
remains to te^ch Industrial Prep students how to read, 
v?rlte, speak, listen and think with as discernment 
and discrimination as possible, so that they will be 
able to adequately function in society. 

What is changed from last year is the approach 
to achieving these goals. Originally it was thought 
' that the broad eight areas of English, reading, litera- 
ture, and coraposition, mass media, critical thinking, 
speech, listening and linguistics, would appeal to the 
student given an intelligent, interesting teacher who 
chose appropriate illustrations from each area. 

In moat cases the program proved successful. Basical* 
ly the boys were willing to respond if the particular 
area under discussion was one that they felt filled a 
present active need, i.e. reading the help wanted ads 
St evaluating car advertisements. 

Consequently the current approach io to use the 
content of the eight areas as a guide, and to search 
for unit topics for the students that will: 

1. take into consideration their interests 

2. fulfill their present and future needs 

3. be sufficiently pragmatic to them 

4. place more of a physical burden on the individual 

5. broaden their horizons 

6. continue to act as a forum for divergent points of view 



7. correlnte mnterial with the rest of the Industrial 
Prep program 

8. keep the philosophy of the Industrial Prep program In 
mind 

In each of the units, some of the eight areas of 
the Hackensack High School English Curriculum are 
present, and in the complete Junior Year program all 
of the eight arehs are included. 

A Unit Approach is Suggested 

The Junior Year is divided into five units which will 
provide sufficient material for the academic year. 

Potentially the most far reaching unit is the 
one on VIork Preparation. Here the boys will not only 
read about future jobs and hear speeches from the work 
field, but they will correspond with people requesting 
information, go outside the school to interview people 
and eventually spend one day "on-the-job" in the field 
of their choice. 

Since the students spend much time with their 
tdfevision sets, the unit on Television provides for 
an analysis of the medium considering its effects on 
people, viet^lng it for more enjoyment and understanding 
and finally establishing criteria for evaluating shows. 

The practical part of this unit will be the preparation 
of a television commercial by the students. 

In another unit an attempt is made to correlate 
English and Physics based upon the Physics Testing Project. 
The English contribution to this unit will be to have 
students explain their projects in written and oral work 

42 ?? 
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and to relate them actually to industry* To do this 
means that the boys will search for companies that use 
their models for actual testing procedures. Finally 
the boys i^ill visit the companies and see the practical 
application to their project. 

The Economics unit is an extentlon of the curious 
attention that students shoxi? in a study of the stock 
market in the Sophomore Year. For the Junior Year 
the topic of consumer credit revolves around the boys' 
desires to buy cars. This unit will correlate with 
the mathematics class where the computations involved 
in consumer credit will be taught while the English 
teacher presents ouch elements as car selecting, and 
arranging for and maintaining payments. 

Finally a unit that takes advantage of the cur* 
rent issues of prejudice will round out the year. 

The boys, many of whom are Negro, will explore the realicfrlc 
situation of prejudice through literature, psychology 
and practical experience. The classroom will provide 
a sounding board for the boys on many of today's 
racial Issues. 

These units are an attempt to further Improve the 
teaching of English for non-college bound students and 
to establish a practical Industrial Prep Curriculum In 
Hackensack High School. Just as more Insight was 
gained by the practical application of this curriculum 
in the Sophomore Year, so it Is expected that increased 
knowledge will be gained as a result of applying this 
curriculum to the Junior Year. 

278 

5 



ik 



Lr:3 



Q 

0 

Q 

D 

D 

iJ 

Industrial Prep English 
Junior Year 

TABLE OF CONTENTS 
1, Unit One - Work Preparation - 
II, Unit Two - Television -- 
III, Unit Three - Physics -- 
IV, Unit Four - Economics — 

V, Unit Five - Prejudice — 
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Junior Year 



Industrial Prep English 
Unit One 

Work Preparation 

1« SeI£~iA\<7areness KKploration (Guldance^ot In this section) 
IX, Scheme for Occupational Analysis 

III. Library Research 

IV. Letter Writing 

V. Interviews 

VI. Evaluation of Schools 

VII. Automation 

VIII. Literature 

IX. Projects 
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Scheme For Cccupatlonal Analysis 



I* Information 

Sources 

!• Libraries 
2, Conpanles 
3 • Unions 

4 » State Employment i^gencles 

% 

B. Bibliography 

1, Name of Pamphlet or Book, Author or Editor, Copyright 
or printing date, Publisher, City, State. 



IX. Requirements of the Job. 

A. Entrance and Advancement 

1 • I'nlons 

2. Llconoos 
3 • Tests 

4, Discrimination 

B. Personality Necessary or Essential For Success 

1. Introvert-Extrovert 

2. Indoornman-Outdoorsman 

3. Group-Solitary Setting 

C* Preparation necessary and where It may be obtained. 

1. Schooling 

2. Apprenticeship 

D. Abilities necessary or essential for Success 

1. Manual Skill 

2. Reading Ability 

3. Blueprint Reading 

lit. Demands and Rewards of the Work Environment 

A. Physiological Demands of the Job 

1. Bodily Movements and Strain 

2. Use of Tools 

3. Noise 

B. Physiological Rewards of the Job 

I, Improvement of Physical Condition 
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2 • Sharper Reflexes 
3. Better Health 

C* Psychologlal jDetnaiids of the Job, 

!• Pressures 
2« Mental Effort 
3* Deadlines 

D, Psychological Rewards of the job* 

1* Satisfaction 
2 * Pride 

E« Compens.it ion 

I* Range of Pay«hour, day, weak, month, year« 

2* AmouTit of time's before top money Is reached 
3* Fringe Benefits 

F, Working Conditions 
I* Ee&Ith Rooms 
2* Recreation 

3* Physical Layout of Building 
4* Special Uniforms Required 

G, Advantages and Disadvantages of working in the field, 

IV, People in t;!*.? Fir.ld 

A, Background 

1, Amount of Education 

2, Age Bracket 

3 , E thnica 1 Backgr ound 

B, Association of Workers 
1 • Labor Union 

2* Credit Unions 
. 3* Social Context 

V, Outlook 

A, Distribution of Workers by Number and Geography 
1, Company 

_ - - - - - — — — 



2« Region 

3, United States 

4, World 

Future trends in employment in the 
Related fields for the future* 



/■ 
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The Library 
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!• Finding Books 

A, Dewey Decimal System 

I, 000-099-General Works-Encyclopedias-periodicals 
2 • 100-199-Philosophy-psychology-ethics-logic 

3. 200-2 99-Re ligion-Bible-Churches -Church history- 

mythology 

4. 300-399-Social Science-Economics-law-government 

5 , 400-499- Linguistics-Dictlonaries-graniiaars 

6. 500-599-Pure Science-Mathematics-Chemistry-Physics, 

7. 600-699-Applied Science-Medicine-Aviation- Business, 

8« 700*''799-Arts and Recreation-Sculpture-painting-music, 

9 • 800-8 99-Litera ture-Novels-plays -essays , 

10 . 900-999-His tory-Geography-Tra vel 
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B, 600-699- Applied Sciences 

1 • 6 10-Med Icine 

2 • 620-Engineering 

3 • 630-Agriculture 

4t 640-Home Economics 
5« 650-Bus Inoss 

6. 660-Xndustrial Chemistry 
7* 670-Manu£actures 
8« 680-Mechanic Trades 
9. 690-Building 



C, 



Industrial Chemistry 

1, 666 Ceramic Technology 

2, 667 Cleaning or Dyeing 

3, 668 Other Organic Products 
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4* 669 Metallurgy 

D • Fiction 

I* Marked F 

2. A Ipha be tlcalliy Authors. 

3. Books by same authors are then listed alphabetical 
order • 

E . Biography 

1. Listed by letter '*B'* or 92 

2, Collective Biographies 920 
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Exerclses-A. Pick the Dewey System Subject Heads for the follow- 
ing books • 

!• Boris Sokol off- Miracle Drugs 
2* Frank Magruder- American Government 
3* Selig Kecht- Explaining the Atom 

4. Will Durant- The Story of Philosophy 

5. Thor Heyerdahl- Kon-Tiki 

6. Florence Fitch- One God-The Ways we Worship Him 

7. lucile Marshall- Photography for Teen-agers 

8. VJilfred Funk- Word Origins and their Romantic 

Stories 

9. Charles Lamb- Essays of Ella 

10, World Book Encyclopedia 

Sometimes Hon-Fiction books do not give a clear 
Indication of what they ore. Decide which choice 
accurately describes each book. 

1. 13 Against Odds- 920 (a) hazards of mountain 

climbing 

tb) collective biography of Negroes 
^c; teamwork in rowling 

2. 26 Letters -411 (a) model business letters 

cb) personal letters of T.R. 

(c; the story of the alphabet 

3. Fun with Figures (a) Math problems 

(bi exercising for reducing 
(c) modeling as a hobby 

4. Green Pastures 812 (a) a play ^ ^ 

lb) a biography of Louis Pasteur 
(c) soil conservation 

5. Rameses to Rockefeller 720.9 (a)a collective biography 

of outstanding people 
in many fields 

(b) the story of arch- 
itecture 

(c) a one volume World 
History. 
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XI* The Card Catalogue-Tells student where the book Is located 
in the library shelves. 

A. 3 types o£ card 

1. Title 
2* Subject 
3 • Author 

B. Cross Reference 

1» "See"- means library lists books under different 
subject. 

2. "See Also"- Add5.tlonal Material listed under 

another subject. 

III. Reference Books- they answer Specific questions l.e. 

Who Is the VJorld Champion discus thrower? 

Did Hrs. O'Leary’s am start the Chicago fire? 

V/hat Is the legal voting age in Nebraska? 

Wliat Is required for a fireman's license In N. J. 

A. Encyclopedias- Almost any subject-contalns general 

information-written by experts. 

!• Brltannlca 

2. Collier's Encyclopedia 

3. Encyclopedia Americana 

4. Comptons 's Pictured Encyclopedia (high school) 

5. World Book Encyclopedia (high school) 

B , Biography 

1. Dictionary of American Biography (Dead Americans) 

2. Dictionary of National Biography (Dead English) 

3o Who's Who (English) 

4. Who's V7ho In America, 

5. Webster's Biographical Dictionary 

(All nations ) all times) 
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C, Yearbooks^ Facts- Sports records- Award Winners- 
important dates, 

1. World Almanac 

2, Int'ormation Please Almanac, 



D, Atlases- Geography 

1, Goode's World Atlas 

2, Rand McNally- Cosmopolitan World Atlas 

3, Ilaniinand's Library World Atlas 



E, Quotations 

1, Bartlett's Familiar Quotations (Listed by author) 

2, Stevenson's Home Book of Quotations (listed by 

subject) 

F, Occupational 

1, Occupational Outlook Handbook-U«S, Bureau of 

Labor Statistics, 

2, Job Guido for Young Workers-U,S, Employment 
Service 

3, Career Index- Chronicle Guidance Publications 

4, Ulrich's Poricdicaln Dictionary-edited by Cranes 

(Tochnio^jl Journals) 

G, Vertical File- Current topics -pamphlets -newsclippings 



III, Magazines- Reader's Guide to Periodical Literature 
^^'Brien, Robert 

you can bet on the weather and win, more often 
— — Read Digest e’5.*.125-8 Je '66 

What's so diil’erent about CB antennas* 

Pop Elect 24:44-61 My '66 

Occupations 

Boom in jobs for 1966 graduates, U,S, News 
60:123 Je 13 '66 

See Also 

Airlines- Employees 



less 



Education 



•Europe, Western 



* ^Sch o o^ 3 ^ oing American? (il) News^ 
United States 

Education in Americ a; C by P, Woodring- J. Loss 
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Window on the World 

791.45 

C Coombs, Charles I. 

Windows on the World; the story 
of television production; 

World Pub. 1965 
125 p. lllus. 



Coombs, Charles I. 

c 

Window on the V7orld; the 
story of television production; 

World Pub. 1965 
125 p. Ulus. 



Television: Production and Direction 

791.45 

C Coombs, Charles I. 

Window on the World; the story 
of television production; 

I 

World Pub. 1965 
125 p. Ulus. 



290 



17 



Letter Wr5.tlng 



X. Fom 

A. Heading 

B» Inside i^ddress 

C. Salutation 

D. Body 

E. Closing 

F. Signature 
XX. Letter of Request 

At Request Information i*e« Who? What? Where? When? Why? 

How Many? 

B. Supply Accurate Infomation-i.e. date, time address? title? 

C. Reasonableness 

1, Investigate your information 

2, Know enough to be specific 

3, The man you are corresponding with knows his field. 

D • Be Courteous 
E. Be Brief 

III. Letter of thanks 

A • Be prompt 
Bo State thanks 

C. Show how the courtesy of the man will be beneficial 
to you. 

Do Be sincere 

j 

1 •. 

i 

j 

] , . 

J 
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} 352 Kackens^ck^venw 
"S Hockensac kj<Ke w^er sey 07601 
[(^ep tember'^V' I96 |j^ <^2!^,-^ 

(kt. Carl Jones 
) Hackensack High School 
J First and Beech Streets 
(^Hackensack, New Jersey 07601 

^O/OciucJZ, 

Jones0 ^ 

This is a standard letter style which you nay 
use for any business letter. Note that it is well- 
balanced and neat. Some of the areas that students 
have trouble with are pointed out. 

Many times the first picture a future employer 
\ may have of you is with your letter or application 

or request. Just as a poor picture of yourself in 
the school yearbook will make a bad impression on 
people, so to a poor letter submitted to a prospsc- 
•*tive employer will not make a very satisfactory 
impression. It is really very simple to write a 
good letter if you know how^^^^ 

*^^incerely^^purs7^ 
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oseph Smith 
Instructor 
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Interview 

I, Arrangements for Interview 

A. Have I sufficient background to CvOnduct the interview? 

B« Is the topic worthwhile? 

C, Is the topic stated clearly? 

D. What specific information do I seek? 

II. Questioning 

A. Preparation 

1. Prepare os many questions as possible. 

2. Organise the questions into major topics. 

3. Pick the more important questions as your interview 
questions • 

B. Questioning Procedure 

1 . Require more than a "yes” or "no". 

a. Wrong— "Is a college education necessary?" 

b. Right— *'V7h8t amount of education is necessary 

in order to qualify for the field? 

2. Have the interview go into detail- (Avoid Silence) 

r. Wrong— "Oh, you say it is necesC'3/:y to go to 
a technical school r* 

b. Right— "If I go to a technical school, what 
specific courses should I take t 

3. Aok single questions, 

a. Wrong— "When, Where and how does a person 

enter this field?" 

b. Right— "How does one enter this field?' 

4. Get an Opinion— Do not give one. 

a. Wrong— "Since the best paying jobs are on the 

east coast, shouldn’t a boy look, for 
a job on the east coast?" 

b. Right— "Where is the best Region to find a 

job?" 

5. Make sure questions are pertinent-Stick to the 
Topic. 

a. Wrong— "Mr. Bell, do you think Hackensack 
has a good school system? 
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b. Right— ‘Stick to questions concerning the 
Intervldif • 



Propriety 

a. Wrong— "Kr. Bell, hoM old ore you?" 

b. Right— "Is the field different now than rrom 

the time you first entered it," 



III, Note Taking 

A, Write all questions on 3x5 index cards, 

B, Write answers to questions immediately on index cards, • 



IV, Conducting Interview 

A, Know your questions 

B, Be butsinesslike 

C, Do net rush 

D, Let the interviewer do the talking 
£, Listen to the interviewer 



i 
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F, Stay flexible 
6, Stay on topic 

H, Take Notes 

I, Check your notes with interviewer if something is un- 
clear • 

V. Tact 

A, If the answers are vague have the interviewee restate 
his answer, 

a, - Wrong "You did not answer my question," 

b. Right "I*m sorry I do not understand," 

B, Try to keep to the topic by using transitional ques- 
tions • 

a, Wrong-"Yes, I would like to talk about our foot- 

ball team’s prospects, but could we get 
back to the topic?" 

b, Right-"Do you place any particular value in a boy 

who participates in extra-curricular activl 
ties?" 
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VX^ Po3t Interview Procedure 

A, Organize your Infoiinatlon immediately after your 
interview. 

B, Write a Thank-you note to inter viewsa, 

C, Prepare your report to the dess. 

VXX. Grooming, 

A, Wear a suit or sport jacket, white shirt and tie 

B, Make sure clothes are cleaned and pressed. 

C, Have a well-groomed hair-cut. 

D, Have shined shoes. 






School Evaluation 
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X* School Administration 

A. What kind of school is it? l.e. Technical, Business, 
or Junior College* 

B* Who administers the school? i*e* State, City, a 
private corporation, or a religious order* 

C. Is the school accredited by the State? 

D* Has the school issued a catalogue? Take one* 

IX* Facilities 

. A* Where is the school located? l.e* State, City? What 
part of the city, 

B. What did you notice about the building or buildings? 
i*e* Layout of building, number of floors, laboratories, 
classes* 

C. What kind of furniture does the school have in each 
classroom? 

D* What kind of lighting fixtures in the school? 

E. Does the school have a library? 

F. Is the school in a state of cleanliness? 

IIX* Costs 



A. What is the tuition per school year? 

B* What is the cost of the school per basic unit of instruc- 
tion? 

C* Are there any school dormitories? 

D* Xf so, what Is the cost of Room and Board per school 
year? 

E* If the school 5.s a commutor school, is there a cafeteria 
available in the school? 

F. Is the school easy to rea-cb by transportation? Public, 
Private Transportation* 

G. If so, what is the cost of transportation from your 
house? 

K* Is any financial assistance offered to the student by 
the school? 
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IV, Entrance 

A. What nre the entrance requirements? l.c* High School 
Dlploxa, Tests, College Boards* 

B« .When a ctudcnt enter a school to begin instruction? 

V. Students 

A„ Row many students are registered for courses? 

Bo What is the make-up of the student body? l.e* Male- 
Female, Young-Olcl. 

Co Where do they live? 

Do How do they dress? 

Eo Are there any social activities available for students? 

VI 0 Program of Study 

Ao What Programs of Study are offered? ioe* Electronics 
Technology/, Chemical Technology, Data Processing. 

B. Within your Program of Study what are some of the 
courses offered to you? i.e. In Chemical Technology- 
some of the courses may be General Chemistry, Quantita- 
tive Analysis, Organic Chemistry, Geometry. 

C. How long is the training program? 

VII. Classes 

A. How long is class in session for one period? 

B. How many sessions a week do the classes meet? 

C« How many weeks in the academic year? 

D. What are class sises? 



VIII. Staff 



A 

I 
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A. What type* of teacher in the school? i.e. Male, Female, 
Old, Young. 

B. What are the Educational and Work backgrounds of the 
teachers? 

C. Are the teachers certified by the State? 

IX. Placement 



A. Does the school attempt to place Its graduates upon 
graduation? 



B. 



Does the school say it will guarantee its graduates a 
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!• Definition 



Automation 



A. Production System 

B. Uses hydralic, pneumatic, mechanical, electronic 
or other related equipment 

C. Regulates, Shortens and Coordinates Production 

D. E:;ampIo3 of Automation Devices 
!• . transmissions In cars 

2. thermostats for furnaces 

3. street lighting 

4. electricity 

3« alloying of metals 
6* chemicix'l synthesis 

IX. Need for Automation 



A. Massive Increase of U.S. population 

B. Increased production to meet popular demand 

C. Maintaining and Improving standard of living 

D. Space Program 
III. Computers - 

A. Speed-7,000 computations per second 

B. Third Generation 

1. Mark I 

2. £nlac-30 tons-1500 square feet of space 

3. Transistors - 1958 

4. Not human but extends human capabilities 

C. What computer does 

1. Caluclates 

2. Shoulders gork assignments 

3. Monitors complex processes 

4. Prints material 



D. What a computer cannot do 

1. It must have Instructions from humans before It 
can function k 

2. Men must draw Inferences from Information given 

by computer; the computer cannot reason Independent- 
ly. 

IV. Industrial Work 



A. Employment 



1 . 



Bficaunc of the roany variables involved, can the 
influence of automation on employment be adequate- 
ly judged? 
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2 . 

3. 

4. 

5. 



6 . 

7. 



Has it changed skills needed in labor market? 
Are jobs less meaningful? 

Are workers less responsible? 

Are results less oersonally ^®warding for a 
skilled craftsman? for an unskilled laborer. 
Do workers become obsolete. 

Is th 5 r human brain devalued? 



B. Industry 

1, Alternative is obsolescence 

3 ! Adaptations of new techniques to traditional 

4, Adaptations of new materials to traditional 
products • 



C. Fields of the Future 

D. Literary Pieces Vlith Work & Automation Theme 



!• 

2 . 



. A.H. Lass & Arnold Horowitz 

a , Wrong Guy by William B« Mahoney 

b. Quality by John Galsworthy 

Aft Pod of a Weed by Forrest Rosaire 
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A fine book for students is Stories for Y o uth s edited 

by A«H. lass 6c Arnold Horowitz, McGraw-Hill Book Company, 

Inc, N.Y., N.Y. 

Here is an esar^p-le of what discussion questions Quality 

can provide. 

1. Why is the attitude of Gegslei^ towards his work unusual? 

2. What type of workers take pride in their workmanship? 

3. How is Gessler different from the average factory worker? 

4. Why doesn*t everyone have pride in his work? 

5. Can men like Ges^er succeed in today’s society? 

6. Why didn't more people purchase shoes from Gessler? 

7. Would you have purchased your shoes there? 

8. Should Gessler have covered his standards of workmanship? 

9. What is success? 

10. Was G^ler successful? 

11. Do you admire him? 

12. If GesdLsr had a wife and two children would he have had 
a different outlook on life? 

13. Is mass production a deslreable characteristic of modern 
society? 

14. What are some advantages and disadvantages of mass production? 

15. What will make an assembly line worker produce superior 
quality? 

16. The U.S. Department of Labor reports 35,000 jobs go out 
of eKistence everyday, what happens to the men in thes® 
j obs ? 

17. Even though 35,000 jobs go out of existence everyday 
more than that are created by new industries. Who 
fills there new jobs? 
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Flick Webb 

by John Updike 

Pearl Avenue runs past the f^^S^-school lot. 

Bends with the trolley tracks, and stops, cut ott 
Before it has a chance to go two blocics. 

At Colonel McComsky Plaza. Barth s Garage 

Is on the corner facing west, and nut 

Most days, you’ll find Flick Webb, who helps Barth out. 

Flick stands tali among the idiot 

Five on a side, the old Bubble-head style. 

Their rubber elbows hanging loose and low. 

One's nostrils are two S s, and his eyes 
An E and 0. And one is without 

A head at all--more of a football type. 

Once, FUok played for the high-school team, the Wizards. 
He vjas good-in fact, the best. In 
He bucketed three hundred ninety 
fcoHnty record still. The ball loved Flick. 

I saw him rack up thirty-eight or 

In one home game. His hands were like wild birds. 

He never learned a trade; he just sells 
Checks oil, and changes flats. Once in a while 
As a gag he dribbles an inner tube. 

But most of us remember anyway. 

His hands are fine and nervous on the lug trench. 

It makes no difference to the lug wrench, though. 

Off work, he hands around Mae's i 

Grease-gray and kind of ^®tSln^ciI«s 

Sins lemon cokes and smokes those thin cigars. 

Flick seldom says a word to Mae, J“St 
Beyond her face toward bright applaudfcg «.*ere 
Of Necco Wafers, Miba, and Juju Beads. 

tiat is Flick's job at the time of the poem? 

hat sport did Flick play in school? 

hat does the word ’’Flick" suggest? the word Webb? 

o what does the poem compare or contrast Flick? 

hot does the following line of the poem mean?--_ 

"One's nostrils are two S^s, & his eyes 
An £ and 0. 

:ow has. Flick used’ his skills & education since high school? 

low is Flick like Pearl Ave? 

fhot kind of life lays ahead for Flick Webb? 

fhat does Flick Webb think about himself? 

^hat ideas does the poet try to evoke from the reader? 
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Possibla Student Projects for Work-Preparation Unit 



I. Oral 

A. Group Interviews 

lo Students interview a school administrator or 
teacher on some phase of school life. 

2, Students interview a man who works in industry. 

3. Students interview a person who the guidance coun- 
selor feels can reenforce a point that has present- 
ed in class guidance period i.e. a physically 
handicappad person who has successfully overcome 
his handicap. 

B. Individual Interviews 

1. Studen:^,.idtdr^v5£wa.' a person who they personally 
know and respect i.e. priest, relative. 

2. Students; 5/Sv.r. sent to interview an industrial 

worker on-the-job in a field that 4deslrj&c to 

enter upon graduation. 

C. Reports 

1, Students foilow-up any individual information 
they have gathered by reporting to the class. 

2. A representative from the New Jersey Employment 
Service talks to the students about topics in 
which they cannot get information i.e. Further 
outlook in the Technical fields, Geographical 
Distribution of workers, Unionism in the V/ork Field. 

II. Writing 

A . Letters 

1. Letters are written to Unions and Companies re- 
questing information. 

2. Students write to men in industry requesting 
interviews, 

3. Students write Thank-you letters to people who 
have helped them with their units, 

4. In conclusion students write a report about their 
chosen field consolidating all the information 
they have received „ 

III , . Schools 

A. Students take a trip to a number of technical schools 
in the local area and evaluate them. 
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Junior Year 

Industrial Prep English 
Unit 1^0 

Television 

X. History 
II, Advertising 
III, Vie^-»ing 
IV. Judging 
V. Types of Shows 
VI, Effects of Television 
VII, Projects 
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TELEVISION 



I. History 

A. Samuel F.3. Morse-The Telegraph-1844 

1. Cables 

2. Dots and Dashes 

B. Alexander Graham Bell-Telephone-1876 



► 

i 



II. 



i 




1. Cables 

2. Speech 

C. Thomas A. Edison-Phonograph-1877-preserved speech 

D. Guglielmo Marconi- Wireless- 1901 

1. No Cables 

2. Dots and Dashes 

E. Fessenden de Forest 

1. No Cables 

2. Speech 

F. Post World War I-The Radio 

1. Conrad 

2. KDKA 

3. WEAF- Advertising 

4. NBC-1926 

5. CBS-1927 

G. Orson Welles- October 1935 

H. Post World War II. period - Television 

I. Government Regulation-F.C.C. 

Advertising 

A . Types 

1. Complete Program 

2. Participation in a program 

3. Spot Announcement 

B. Advantages 

1. Wo government control 

2. Free Television for the consumer 

3. Great deal of money is spent on television shows 

4. Choice of programs available 

C. Disadvantages 

1. Program of interest to sponsor 

2. Sponsor as censor 

3. Interruptions 

4. Too much propaganda 304 
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III. Viewing Television 

A. The passive viewer 

1. merely sensual 

2. short attention span 



B. The appreciative viewer 

1, takes active interest 

2. emotionally involved 
3 • attentive 
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C. The analytical viewer 

1. on an intellectual level 

2. is absorbed into the program 

3. questions about program are answered 

D. The critical viewer 

1. on an intellectual level . 

* 2. evaluates plot, theme, and characters 

3 • compares and contrasts program witri 

other programs , ^ ^ 

4. evaluates production level i.e. camera, 

lighting, acting 



IV, Judging Television 

A. Purpose 

1. Education 

2. Entertainment 

3. Propaganda 

B. Criteria 

1. Originality 

2. Reasonableness 

3. Message 

4. Stimulation 

5. Permanent Value 

6. Purpose 

C. Rating Services 

1, Different professional organizations that 
rate shows* 

2. Division of viewers 

a . age 

b. economics 

c. sex 

d. religion 

e. race 

f. education 

g. geography 

D. Influence of television on Ideas of Viewers 

1. social customs 

2. family life 

3. marriage 

4. dress 

5. etiquette 
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6. cultural and social groups 

7. nations 

V. Types of Shows 

» 

A, General Characteristics of Shows 

!• 26 or 52 minutes 

2« commerlcal 
3* Immediate interest 

4. focus on people 

5. action 

6. family entertainment 

7. live or taped 

B. Family Shows 

1. How are the various characters depicted? 



a. Parents - 

1. job? 

2. dress? 

3. in-laws? 

4. discipline of children? 

5 . smoke ? 

6. drink? 

7. sensitivity to problems? 

8. interests? 

9. friends? 

10, who is the smarter? 

11, who is the more sensitive? 

12, who is the more refined? 



b. Children 

1. school? 

2. sports? 

3. social life? 

4. cars? 

5. ambitions? 

6. friends? 

7. relationships with parents? 

8. siblings? 

2, Economic Status of Family- 

1. pro'.»perous? 

2. car? 

3. house? 

4. maid? 

5. butler? 

6. number of children? 

7. vacations? 

8. furnisliings of house? 

3. Cultural Identification 

1, religion? 

2, politics? 

3, racj.al issues? 

4, education? 

5, culture? 
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Problems- 

1. social and political Issues? 

2. What kind of probiten«a? 

3. How are there pioblems soiv*.^? 

5, Values- 

1. friendliness? 

2. tolerance? 

3. patriotism? 

4 . respect? 

6, Comparism between real families and television 
families . 
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1. Comparison of Children's and Adult's Westerns 

a. Virtues and Vices 

b. Good and bad characters 




Symbols 

Plot 

Theme 



2 . 



Historic Value 

1. Truth and Falsity of dates, people, 
geography, and occupations. 



2. Relationship between people. 

3. Indian Problem, 



D, Cops and Robbers- Sherlock Holmes' descendants 



1, setting ^ , 

2, number and types of characters 

3, characteristics of hero 

4, plot 

5, moral tone 

E . Comedy 

1. Shows ^ o 

a. What makes show funny? 

b. Is it successful? Why? 

c. Popularity, 



2, People A 

a. What makes a comedian popular f 

b. What type of personality does he havef 

c. On what does he depend for his humor* 

d. Does he amuse? 

F. Realism versus Fantasy « j 

1. What is the difference between realism and 

fantasy? 

2. Are there more Uatic or fantasy shows 

on television, ^ 

3. Any danger of watching fantasy shows on televisior 

4. Why have fantasy shows on television* 
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VI. Effects of Television 

A. On Children 

B. On Adults 

C. On other media 

1. the newspaper 

2. the form and use of radio was changed, 

3. films- effected quality and amount of films. 

a. In 1946-82 million people attended the 
movies , 

b. In 1955-46 million people attended 

c. In 1963-47.5 million people attended 
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PROJECTS 



1. Possible 

Harris Survey-1965 
Total Adults- 
Sourcc of 
T.V. Loss: 
Suburban Residents 
College Educated 
21-34 age group 
Income of $10,000 

Source of 
T. V, Gain: 



more 



99 

34 



less 

% 

33 



about same own no t.v 

% 

31 



26 


38 


35 


1 


31 


39 


28 


2 


34 


40 


25 


1 


22 


48 


30 




43 


23 


32 


2 


34 


23 


32 


2 


44 


20 


31 


5 


42 


25 


28 
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$5,000 and number income 

A Why a loss a gain in many groups? Discuss reasons, 

1 : irroiirthirsSvVeffect'thl television industry? 
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"Towf are based on the 

following book: ^ 

TELEVISION AND ..T1S2 .TEA OF ENGLISH 



bv Neil Postman and the Conanittee on the Study of Television,-.* 
of the N/»tional Council of Teachers of English- Appleton- 
Ca 9 «*cin:y, Inc, New York, N.Y. - 1961. 
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A , Character 

1. How has the leading character been changed? i.e. 
more likeable?! handsome?, younger?, wealthier/, 
more forceful?. 

2. Have minor characters been eliminated, added, or 
substantially altered? 

3. Have relationships between characters been changed? 

i.e. has a brother become a friend in the tele- 
vision adoption. 

4. Have other identifying characteristics been altered? 

i.e. has a commU]^i*iBfc become simply a radical. 
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B. Setting 

1. Has the place of the events been changed? i.e. Has 
Mississippi become somewhere in the South? 

2. Have the settings been made more luxurious or more 
poverty stricken. 

3. Have names been added- or omitted? 

C. Language 

1. Rave profanity or obscenity been removed? 

2. Have simpler or more explicit explanations been 

used? , . 

3. Has dialogue been transferred from one character 

to another? , j. j ^ 

4. Has a descriptive passage been transformed into 

dialogue? 

D. Theme 

1, Has the original theme been eliminated or altered? 

2. Has the theme been made more explicit? 

E. Structure 

1. Have incidents been added or omitted? 

2. Have action sequences been expanded or compressed. 

F. Ethical and Moral Standards 

1. virtue been made to triumph and sin been punish- 

ed* 
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III. 
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Survey of T.V. Viewing- Audiences . r , 

A. What types of television shows are on between the fol- 
lowing hours? 

1. 9:00 a.m. to 4:00 p.m. 

2. 4:00 p.m, to 7:30 p.m. 

3. 7:30 p.m. to 11:00 p.m. 

4. 11:00 p.m. to ? 

5. Weekend television 

B. What specific group of people watch television during 
each of these, hours? 

C. How does this influence the television industry? 

D. Would you say that the audience's viewing habits 
influence the industry or that the television industry 
influences the audiences viewing habits? 

E. Using the chart make a diary of your viewing habits 
for one week. See if your habits correspond to your 
classmates' habits? 

F. Find out why people watch television or why people 
do not watch television? 

G. List all the different types of television shows 
that are available to viewers, i.e, 

a . news 

b . movies 

c. children's shows 

d. situation comedy 
■e. sports 

f. interviews 

g. quiz 

h. drama 

i. variety 

j . comedy 

k. religious 

l. teenage dance instruction 

m. soap opera 

n. detective-police 

o. documentary 

p. science-fiction 

q. spy 

r. western 

s. adventure -serious 

t. adventure -comedy 

H. Why are some types more popular than other t 3 rpes? 
Would you say that the audience knows what it wants 
and the television industry presents these types of 
shows or that the audience does not know what it 
wants but lets the television industry decide for itf 
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IV. Adveirtising- Television and the Teaching of English by Neil 

Postmen 

A. Provide a description of each coramarcial including its 
setting, language, music, the type of people in it, or 
the activity in which they are engaged, 

B, Describe the product being advertised and the responces 
of the people in the commercial to the product. 

1. VThat needs or Desires are appealed to?:i.^e.^lsocial 
^ ^p,pepta^ce?,v-. social?, acceptance?, good health?, 

independence?, economic?, security?, comfort?, 
time saving?. 

2. Which of the seven propaganda techniques is used 
by the advertiser? Why? 

3. Are tlfere any implied consequences of one's fail- 
ing to purchase the product? Willone lose dates? 
Fail to get married?, spend money, or time and 
energy needlessly?. 

4. Are these consequences of importance to American 
Society? to you; and your family? 

5. Does the commercial fit in with the content of 
the program it serves i.e, Geritol sponsors 
Lawrence We Ik, but Winston does not sponsor 
Capta in Kangaroo . 

6. Would it matter if this commercial were present- 
ed at a different time slot? 

This unit does not have to stop here, but can also evaluate 
reactions of people to advertising in general i.e, newspapers, 
films or books. Included in this might be a unit on stereo- 
tjiping. 

V. Criticism— Have students write their own criticism of a 

television show based on the following questions 
or topics; 

A. Summeri^je the plot of the show 

B. State the theme of the show 

C. Compare and contrast this show with a 
simi.ia.r* type of show based on the fol- 
lowing topics--!) plot, 2) theme, 3) char- 
acters -(number , type, personality) 
4)acting. 

VI. Have the students identify the important professional tele- 
vision critics in the local area. The students will then 
examine the critics' methods of criticism and finally make 
a judgement about their general competencev , 



40 



313 



<• 



,»««*«. *i»-»nv4»>yy 



The students will evaluate the critics based in the following 



form: 



C. 



A, Does the critic accurately summer ize 

B. Does he tell what the theme or purpose of the show Is? 

If he does not tell what the theme or purpose of the 
show is, doss he say why he does not speak abour this? 
Does he compare or contrast this show with another of 
the same type? (characters, • „ 

Does he talk about acting, producing, directing/ 



D. 



E. 



VII.F Have students produce a 30 second 

particular product or service Writers' 

Students can be divided into producers, 
actors, and technicians. The resulting product will be 
put on film and presented to the student Dodye 



VllXe G. Take students to a New York Television Station. 



IX. 
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For the literature pari: of the unit, read soma original 
television dramas and discu‘is them from two points or 
v*ew; 1) the purely literary content 2) frpm the tele- 
vision production view. Some parts of the plays «ay be 
acted in class. Over the years a number of - 

have been produced, i.ei . Reduiom f or a Heavyweight by Rod 
Serling, Twe lve Angry Men by Reginald Rose 
Visit to a ^mQirt*lanet l^y GoreVidal 
Th*) Final War of Oily Winter by Ronald Ribman 



A paperback book to use is Best iTelevision Plays- edited 
by Gore Vidal 
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Junior Year 

Industrial Frep English 
Unit Three 

Physics 

; 

I. Hot7 To Describe j 

II. How To Define ! 

III. Critical Thinking - (Inductive Reasoning) 

IV « Listening Faults 
V. Physics Project 
VI. Science Fiction Literature 
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PHYSICS PROJECT 



How to Oedcrlbe 

I. Use of the Five Senses 

Sight 
1* size 

2 • shape 

3 • color 

4. Can it be recognized by any of the above? 

B. Touch 

!• What Is the weight of the object? 

2, What teicture does it have? 

3» Is the texture significant to the object? 

C. Sound 

1* Does It make a Sound by Itself? 

2* What sound Is made by striking It? . 

3» Ate any of those sounds distinctive of the object? 

D» Smell 

!• Does it have its own peculiar smell? 

2 • Can the obj ect be identified by its smell? 

E. Taste 

!• Is there any taste to it? 

2» Can it be identified by its taste? 

II* What is the purpose of the object? 

A, Where can it be used? 

B* How can it be used? 

III. Parts and their inter-relationships 

A* Number of Farts 
B* Order of Space 

IV. Objective Description 

A. Sclentifially Precise 
B* Define terms 
C. Measurements 

Exercise - Fully describe the following objects: 

1) desk 2) chair 3) scissors 

V. Subjective Description Opposite ot Objective 

A. What does object do? 

B. Where is the object located? 

C. Hay theorize about object based on what is known. 
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VI • Description of a Process 

A, Materials 

B. Purpose 
C« Steps 

1* Time 
2, Space 
D* Conclusion 

1, Exercise 

a. Describe the cooking of spiffghetti*.. 
b* Describe how to get to Main and Mercer Streetf. 

c. Describe how to make a tie knot « 

d. Describe how to tic a 

e. Describe how to change a tlat tire, 

2 • Exercise 

a. Describe how a‘ watch runs, 

h Describe how a water faucet works , • ^ — 

c! Describe the inner workings of the starting of a car 

d. Describe how a pulley works, 

e. Describe how an automatic transmission works. 
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Philosophy of Description 
I, Description of an Object 

A. Definition 

1. paint a word picture 

2. give an accurate image 

3. a photograph 

B« Exercise 

The description of a car as '‘beautiful" is 
vague. The car description can be made more vivid 
by specific definition i.e, A Mustang "Stallion" 
G,T, equipped hardtop coup, 225h,p., 289 V-8, 
styled steel wheels, red body with white vinyl 
' roof. 



XX. Non-allness>We omit many details when we write or talk. 
We have a complex universe, but only a small vocabulary 
to describe it. 

A. Many levels of the Universe 

1. Macroscopic 

2. Telescopic 

3. Microscopic 

4. Submicroscopic 

5. Thoughts, feelings, relationships. 

B, Can you describe all about a pencil? No! 

1 • wood 

2. metal 

3 . graphite 

4. uses 
5 • types 

6. manufacturer 
7 • erasers 



XXX. Evidence of non-allness 

A. Read a story of Louis Aggasiz, who trained one of 
his science pupils to see things that people ordin- 
arily miss. 

B. Have students look up the number of books about 
Napolean and Lincoln. 

C. Can you learn all about science? 

1 • Biologies I -Living 

a. Botany-plant life 

b. Zoology-animal life 
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2. Phyeical- Non-Living 

a. Chemistry-Composition of matter 

b. Astronomy “Sun, moon, stars, planets 

c. Me ter ology-we ether 

d. Gology-earth , ^ . 

e. Metallury -composition and structure of 

metals • 



D, Physics 

1. Mechanics 

2. Heat 

3. Sound 

4. Light 

5. Electricity 

6. Nuclear Physics 

IV. Does this mean if we can not know all about something, we 
should not act or come to a decision* wo. 

A, Vie act on the knowledge V7e have 

B. There is always more to learn. 

V. Details-Since we cannot get all details of anything, we 
must select some details and ignore others. 

A Send two Dupils to the same office . When ^bey 
return ask them individually describe the office. 
Notice the difference in details. 

B. Have each student describe the classroom. 

What causes differences in details 

C. Have students compare the N,Y. Times., 

and Our Town . Why are there differences and similiar 

ities • 

D. Have the students look at a picture and describe 
it. Do they all see the same thing* 

VI. The details a person selects tells something about 
the item being described but 

tells something about the person doing th^ describing. 
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Definition 

I, There are many different meanings for words in the English 
Language. 

A 9 You ore always complaining. What a crab you are. 

B. He cannot be trusted. What a rat he is. 

C. What a mob we have. Our first heist got nabbed . 

D. If you have a little mazel, you will lead a wonder- 
ful life. 

E. He was involved in an auto accident and he kicke d- 
the -bucket . 

F. You may call it soda but from where we come from 
its pop . 

G. You can go to the movies today, but I aln^ going. 



Exercise looking up the meaning decide what these 

underlined words mean. 



2. Find the dictionary definition of the words. 



3. 



What labels does the dictionary give for , 

i.e. Slang, Formal English, Vulgar English, Standard 

English, Jargon. 



4. 



Do dictionaries differ as to definitions and labels? 
Why? 



5. 



Should a dictionary be a law or a history book? 
a • law book 

1. set standards 

2 . sets acceptability 

3. legislates 



b. history book 

1. record common speech 

2. record acceptability and unaccepta- 
bility 

3. describes language patterns 



Words that mean different things to different people. 
A’. V7haf does the work strike meantc; 

Baseball pitcher n. an automobile driver 



a. 

b. 

c. , 

d. 

e. 

f. 

g* 



a 

a 

a 

a 

b 

a 



batter 
union organiser •• 
corapa'ny owner 
gold prospector 
General in the Aray 



i. a clock maker 



a person who mints coins 



.>. a cigarette smoker 
I, an automobile buyer 
Ks a comciaacex.' of a war snip 



a bowler 









J 






B« What does the \ford rain mean to: 

a • a farmer 
b^ a picnicker ‘ 
c« the v/eatherman 
do a hairdresser 

e. a baseball pitcher vhose team la losing In 
the' third inning 

fo a baseball pitcher \7hose team la winning 
in the third inning* 
go beach concesslonnaire 
n« a bride 

io the Hackensack Water Company 

Exorcises 

lo Does a definition really help? 

2. What else ia involved ih defining? 

3o What does this tell iis about a dictionary? 
4o What should we be aware of when trying to 
define? 

Ille Sometimes some words are more specifico 

Ao hot rod - car 

Eo history * Social Studies 

C« student - pupil 

D« English communication 
E* learning * memorizing 
F* books - literature 

Exercises 

!• What is the difference in meaning between 
each set of words? 

2« When defining which type of word should be 
used? 

XV« Formal Definition 

A* term - word to be defined 
B* class - group of slmillar things or' ideas 
to which terms belongs 

C* difference the way in which a term differs 
from other members of the class 

Exercise - Define each concrete object. 

le triangle - lolygon with 3 sides 
2o Circle - a geometric figure with a set of 
pbints e'quidistant from a given point 
3» Mater a liquid that is Oder less, taste*- 
leos, and* colorleeo 

4* Pencil • a v;rlting instrument with a core 
of graphite 

So Book - a written msterlal permanently bound 
together 
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Define each abstract object 

1. Slavery - 

2. Education - 

3« Sportsmanship - 

4. Democracy - 
5* Evil - 

A problem will arise h*ere« The students will fine that 
one sentence will not adequately define abstract concepts, 
but that the definition must be extended. 

V. Problem of Defining - Story of the six blind men and the 
elephant 

A. A definiticn cannot say everything about 
the term defined. 

B. Definitions are in some ways fallacious. 

C. Definitions have limitations. 

D. Tliere are sometimes many definitions for 
one word . 

E. The definition we want may depend on the 
way we “oee” it. 

VI. Faults in Defining 

A. Do not be negative, be positive. 

B. Avoid the expressions "is when" and "is 
where". 

C. Do not define a word in terms of itself. 

VX7.0 Extending the Definition 

A. Exercise - V7h'at is your feelings toward the man as 
each part is added to a description of him? 

1. He has children. 

2. He Is a Negro. 

3. He has been in jail. 

4. He has a moustache. 

5. Ho Is involved with Civil Rights. 

6. He writes books. 

7. He is a preacher. 

8. He won a Nobel Peace Prize. 

9. His name is Martin Luther King. 

B. Exercise - We will start this exercise with the man's 
name. Do your feellngo of the man change with each 
detail? 
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The man Is John F. Kennedy 

1. mllllonslre 

2. Harvard graduate 

3. Naval Officer 

4. Naval hero 

5. TJ.S. Sent or 

6. U.So President 
7e Assaselnated 

C« Exercise 

U’hat do you notice as more information is 
added to each man? 

2. VVuQt information best deccribea the man? 

3. When d?:awi-ng conclusionswhut runtwe be aware of? 
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VXII. Projects 



1« Collect a series of words that fit vaixous 
labels of speaking English i.e. 

1) slang 

2) formal 

3) vulgar 
4i standard 
5) jargon 



2« Make a dictionary of teenage 
3 Show instances where the use of the same 
• wo?d has caused trouble bet^^^een two groups 

4. H^e^the^class’decide on a a^Ust^oF 
want defined by peooie and ^ke a list of 
the various definitions that people 8^^®* 

5* Have the class go around Jo each 
subject teachers and 38^^^^®“^® 
the^ord "test”. The 
probably be different, 1) Why? 2) Can 
we ever resolve this difference of defini- 
tions between people?’ . ^ 

6. If'we can not arrive at similar definitions, 
what Is the next best thing to do when we 
-t rra <*v>*a<T fchfiir B.TS& differences. 
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Critical Thinking 

X« Interdependence of the Senses " **Sense and Nonsense 

A. Sight - The eyes along cannot give us true knowledge « 



!• 

2 . 

3 * 

4 . 



Optical Xllisions 
Depth Perception 
Binocular Vision 
Show two objects that 
slmiiiar ^ qualities* 



look alike but do not have 



B* Sound 

Co Touch 
Do Smell 

Eo Taste 



Blindfold a student and produce sounds from 
different areas* ’ In certain spots students 
cannot locate area of the sound* 

Put similiar shaped objects in a cloth bag and 
have students try to identify the objects* 

Blindfold a student and give him some objects 
to saelio It will be difficult to identify 
the ob j ect * 

Blindfold a student and stop his‘ sense of 
smeil"* Give him some foods to taste* After 
this allow him to taste the same food with 
the use of his olfactory sense. It becomes 
easier to taste with the sense of smell* 



II, 



Black Box and Scientific Method 

A. Construct a box with miidentified objects inside* 
Students must decide by investigation what these ob 
jects are* Such as: 



lo 

2. 

3* 

4. 

5* 



Wooden cylinder 
Ball with flat side 
Pyramid 

Metal cylinder j= ^ ^ 

Two balls of different size and made of different 

materials 



B* The Scientific Method 

1* State Problem 
2 c Hypothesis 

a* Mere sight 

b. Previous knowledge 
c* Based on experience 

3* Create a test procedure for objects using signt, 
sound, and touch in order to find out the fol- 
lowing qualities of the unknown objects. 

a . size 
b * shape 

c. weight 
d * number 

e, coripoaition 

f, texture 
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4# Interpret Data 
5« Draw a Conclusion 

C« Procedure: 

1. Have students work first in their 
own groups. 

2, After the students have worked* on 
their own bring them together and 
collectively try to identify an 
object that the teacher has in a 
box. 

3e Once the class has decided on a 
method of attack have them once 
again break into groups and attempt 
to identify the objects in their 
respective boxes, 

4. Their are many different variations 
for this procedure. At seme time 
the teacher should work with the 
class as a whole. ' The class should 
be conducted so that students iden* 
tify objects using the inductive 
method . 

Creating Scientific Games - In order t*o have students 
recognise creativity have them create g^afnes using basic 
learnings of science. Soma examples of fh,ese type of 
games already in existence are: Ski-Dall, ?.-ool, Shuf- 

fle Board, ]?.ick-up Sticks. 
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I. Dio tractions 



Listening Faults 



I 

1 

I 

1 

1 

I 

1 



A. 



Vocal Sounds 



B« Sources 
C. Bliminstion 



Exercises 

!• Play a record of a short otory and at intervals 
cause setae sort of distractions. What effect has 
this had on their attention and concentration? 

2, Have a student talk about soooething he is interested 

in and let two students cause some minor distractions. 
Ask the students what the effect of these distrac* 
tions aro on: 1) the audience 2) the speaker 

3, Divide students iV.«;o groups and have them discuss 
a topic wliich they hove an interest. Ask them to 
draw conclusions, Ac the conclusion show them that 
even though the classroom was noisy, they ware able 
to do thw work? Why? 

4, Students watch a television shot# and report the 
plot. Point out that they know the plot despite 
the fact that there siay be many as forty inter* 
ruptions in the show. Why? 

11, Daydroaning 

A, Wandering 

B, Note taking 

C, Qv escioning speaker 
Exorcise 



1, Bead a passage to the students without telling 
them v?hy or even to pay attention, Ac the eon* 
. elusion ask them questions about what was read, 
investigate the source of daydreaming and how 
CO overcGcoe it, 

III, Failure to Sec Major Issues 

A. important points 

B. Minor details 

C. Ftaotional Influences 
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Exorcises 



!• Have students discuss the Idea that many times a 
word will have many different meanings to different 
people, (Similar exercise Is done in Physics Unit.) 

2, Have students discuss the idea that many times 
different words with nearly i,imilar means convey a 
different atmosphere. 

For example: 

blg-heavy-f«it 
lovablo-likcablc-nice 
guts -bra very-lahkbone 
wlthdraw-retreat-run away 

IV, Dull Subject 

A • The speaker 

B, The peraonallty of listener 

C, Differese between dull and Interesting subject 
Exercise 

I. Have students tell Jokes that they have heard other 
people tell. Does the class think the Jokes are 
funny? 

V, Failure to see the point of tbeanecdote or illustration, 

A, Remember the story and miss the point 

B, Listener not involved with the story 
Exercise 

famous 

1, Tell the class stories of people who in order to 
prove a point have told an anecdote. Have students 
try to see the meaning of their^stjory. 

For example: 

At the conclusion of the Federal Constitutional Con* 
vention, Senjamin Franklin rose and said that all 
through the convention he had been drawn to the picture 
of the sun on the back of the presiding off leer *s chair, 
Rg did not know if it was risl^ or seeting. Now he 
loiowa it is rising. 

Rave the students try to understand the anecdote in the 
context of the convention. 




English Correlation of Science Project 
Testing for Properties of Matter 

In order to reenforce and correlate 
the Physics class, «'md the Physics Project, the }j 

teacher «1U have the students <»o srae S?o1ecM 

or4t!t!en ronorts and oral presentations on their projects, 
spectficat?r“r cMss. The foUoMlng questions 

will be answered for the English teacher. 

Questions 

I. Definition and Description 

A. Give a definition of your prft^ect. 

B. V7hat is the purpose of the project* 

C. How does it achieve this purpose? . . - . .. 

D. What are the theories r.? d principlee behind the 

project? . 

E. What materials are nteded? 

P, Physically describe the project and how it works. 

II. Industrial Concepts 

A xa che orolect needed and used in industry? . 

b! iI It is needed and used in Industry, ho. is it us.d 

If**iC*l8*not needed and used in industtj^ nf*'?hts^^ 

C. What are come factors in the construction of this 
project? In school? In industry? 

D. Find out specifically what inf'^stry and company 
uses the project and arrange to visit and see the 

project operate. 

Ill, Correlation and Problems 

A. In order to make this project what 
needed from outside the fhysics 

ematics. Mechanical Drawing, Shop, English, or 

B. What^nfermation was drawn on from within the Physics 

C. What organising procedure was used in putting the 

D. Shat^problfins were encountered in the construction 
B. W^t^has^been learned by attempting this project. 
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1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

*. « 
10 . 

U. 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 



Discussion Questions 
Fahrenheit 451 



What is the significance of the term Fahrenheit 451? 
What arc three symbols of Montagus job? 

now does Clarissa IfcClellon provide a catalyst for 
Montag's life? 



Kow does the Mechanical Round kill? 

What is the purpose of the Mechanical Hound? 

Why does Fun Park exist? 

What is the significance of the grille in Montag s house? 

What role does Montag's Captain play in the book? 

For what reasons are historical events changed by the 
govornmeni:? 



fhat is the importooce of Clarisse McClellan's disap* 
hat dole does Faber play? 

^hy does he desi^ a "green bullet for Montag? 



Why is Montag's house his last fire? 

Who turned in the alarm on Montag? Why? 

Why is the Captain destroyed? 

Why do the police show Montag's capture on television? 
Where dn^s Montag eventually find refuge? 

Is it appropriate that the city is destroyed? 

V?hat forms of alienation ore present in the novel? 
t^t is realisitc and unrealistic about the novel? 



Science Fiction Reading List 

Fahrenheit 451—* by Ray Btadbury 
*i;he Vfarof the Worlds —by H.G. Wells 
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Junior Year 



Industrial Prep English 
Unit Four 

Economics 



I, Crodlt 

II, Installment Buying • Buy Now • Pay Later 



III. 

IV. 



Borrowing Money 

Motor Trffld Magazine - June, 1966 - Vol.18, No. 6 



Used 

A. 

B. 

C. 

D. 
K. 
P. 



Car Buyer’s Guido 
Hottest Cars on the Lot 
Depreciation VTorka l\«o Ways 
How To Spot a Lemon 
Spot Troubles Electronically 
Can You Really Fool a Salesman? 
Financing and Insurance Tips and 
Used Car Check List 



Traps 



V. Questions on Car Articles 



VI. Projects 



,1 
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ECONOMICS UNIT-Consumer Credit 



I. 



II. 



Credit 

% 

Producer Credit-The producer borrows money to make 
money. 



A • For equipment 

B. To meet peak demands 

C. To make up a deficit 



Consumer Credit- Debts for goods and sa^vicee for personal 

and family use that mature ulthln five 
years or less. 



A. Convenience -gas and electric- 
milk-papor-retall stores. 



B. Acquire Goods -to improve a way of 
life. 



C. To pay debts-hard luck 



i 
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III. Types of Consumer Credit 

A . Charge Account 

1. promise to pay 

2. usually 30 days 

3 . gentleman's agreement 

B. Revolving Credit 

1. maximum amount at one time 

2. a payment per month 

3 . service charge 

C. Credit Cards 

1. identifies customer and 
permits charge . 

2. department stores » oil 
companieSi air lines. 

IV. Advantages of Cash 

A. Go anywhere to buy 

B. Save credit charges 

C. Hay get discounts for cash 

D. <)o not overbuy 

E. Safety margin 

F. Ho debt 



ier|c 



V. Advantages of Credit 

A. 

B. 
C • 

D. 

E. 



Establish credit 
Cotivenlent 
Better Service 
Hoc limited by cosh 
Buy now and enjoy 
58 
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V. opening a Charge Account 

A. By Mall 

B. Charge Plate 

C. Application 



VI. Credit Bureau 

A. 

B. 

C. 

VII. 3C*s of Credit 

A. 

B. 

C. 

VIII. Merchant's Problems 

A. 

B. 

C. 



1 • name 

2 • address 

3 • employer 

4, job 

5. how long at present Job 
6 • bank 

7. references 



Data on credit applicants 
Receive reports on people's credit 
Stores can check on credit rating 



Capital Worth 
Capacity Earning 
Character Obligations 



Kay offend 
May miss salA 
RoturnSiron Credit 



IX. Films for Unit A. Credit Kan's Confidence in Man 

B. What Makes Us Tick 
C* Credit and Loans 

Personal Money Management 
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Installment Buying - Buy-Now—Pay-Later 
X, How It Operates 

A. Special charge added to price of goods 

B. Formal Contract 

I • Down payment 

.. 2. Weekly or monthly payment 

3. Seller owns title to goods 

4. Payments spread over long period of time 

II. Cost - For use of goods, a fadlr price is payed. 



A. To seller 

1. Interest - money is tied-up by consumer 
7 . Bad rinks 
3. Administrative costs 

B. To Consumer 

1. True rates 



a. Unpaid balance 

\ftien they say 
% of 1% per month 
3/4 of 1% per month 
1% per month 
1^ per month 
IkSIL per month 
2% per month 



You pay 
6 % 

9% 

127. 

15% 

18% 

24% 



b. Certain pere.^ntage per year 



When they say 


You pay 


4% 


7.4% 


6% 


11.1% 


8% 


14.8% 


10% 


18.5% 


1% per month 


22.2% 



k 
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111. Is Instillm-^rit Credit Worth The Cost? 

A. Advantages 

1. Using the goods while paying for them 

2. R:'iises standard-cf -living 

3. Encourages saving throi:.gh the contract 

4. Kelps people get s start 

B. Disadvantages 

1. Always pay more than price of goods 

2 . Can overbuy 

3. Reduces margin of safety 

4. Destro)»s thrift habits 

5. Worries and tensions 

60 
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XV. Guides 



A. Goods which are most suitable to time purchases 

1. Any investment to increase Income, i.e. a sales 

man's car. ^ . 

2. Lasting permanent value that improves family s 
standard of living and lasts long after the 
last payment charge, i.e. a new living room set 

3. Necessities rather than luxuries, i.e. a re- 
frigerator. 

4. High price articles rather than low^‘ price 
articles, 1-e. color television set as op- 
posed to a portable radio. 

B. Contract - Conditioned Sales Contract 

1. Title does not pass to buyer until final 

g aymant is made. 

estructlon of property does not release 

? urchasor from his obligation. 

f the buyer is in default the full amount 
comas due immediately and repossession may 
be 63 ;pected with or without notice. 

4. Seller may charge expenses of repossession. 

5. Seller may Cake any article that is part of 
the property covered by the original contract, 
i.e., radio in a car. 

C. Penalties for Non-payment 

1. Wage assignment 

s. appears in contract 

b. nay be from 107. to 25% of salary 

c. employer is notified that the wages of 
delinquent debtor be paiJ to the creditor, 

d. employers frown on thM procedure. 

2 . Garnishment 

s. Court orders employer to pay salary of 
employee U to 'creditor 
b. A portion of employees wages. 

D. Rules to Observe 

1. Make a substantial down payment. 

2. Fay the balance as quickly as possible. 
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BORROWING MONEY 
X« Where to Obtain Loans 

A. Commercial Banks, Savings Banks, Savings and Loans 
Associations 

1, First stop- 

2 , Loan departnents 

3, Passbook loans 
a • short time 

b* low Interest rate 

4, Methods of giving loan - fair rates 
a • discounting 

b. add-on 
c* unpaid balance 

B. Credit Unions 

1. Credit to members 

2. Low rates - Usually certain percentage of 
unpaid balance. 

C. Consumer Finance Companies 

1. More expensive than banks and credit unions 

2. Small loans 

3. Credit risks 

4. Regulated by state laws 

D. Insurance Companies 

1. Cash surrender of insurance policies 

2. Low rates 

3. Reduces value of policy 

E. Pawnshops 

1. Leave collateral which can be sold after a set 
period of time 

2. High rates 

P. Unlicenaed Lenders (Loan Sharks) 

1, Extremely high rates - i.e. 20% per month or 6 for 5 

2. Desperation 



n 
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Advice 

A. Shop for credit ^ 

B. Value of loan to borrower 

C, Ability to pay back loan 

D. Reasonable cost 

E, Honest Lender 

F, Establish credit 



III. Credit ratio 



6 
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MOTOR TREI1D - June 1966 - Vol« 18* No. 6 
HOTTEST CARS ON THE LOT 

" In the end, it’s the one that pleases YOU the most. 

Moot usad-csir buyers venture with some trepi- 
datlon Into tho 

seXvea, it the car they might ' 

or the- ran with whom they have to deal. For any 
wniination af these reaacna, they seek ®. 
of supply that they reel will give 
sanse^o/trust— and for the most 

on? to be the used-car lot of the friendly neighbor- 
hood new-car deal^. . . 

•• The logic behind- this 5® 

u?al: The new-car dcalej: service 

tation to protect; he has 

psrsonnel, modern test equipment, 

placement parts; ha" keeps ®^® 

fo? resale and has a larger selection in his own 

franchised make. 

With the continuing boom in new-car ®®J®®> 
the resulting flood of markS 

keep his finger on the P“^®® eradi^ * 

While his G::perience may reflect 
tions, polling a number or new-car 
collectively reveal prevailing trends and attitudes 

of importance to uscd-car buyers. 

And so MOTOR TREND surveyed 50 of the 
tob-voluiT 2 retail used-car dealers, of 

that would disclose the thinking on ^^®^ 
the desk. Here are their answers on a nuinber of Im 

portant subjects. 



I • • 



the most popular car? ^ »Wtest 

The Gignificaticc of the designation -hottesn 
seller on the' lot" has changed in recent years. 

In Jte p"=t--Dnd this BtlU 

I'e* v;as hot ncceororily the bast buy. ®H!!Sf-hSnle'' 

m;md usuc.lly 85'=®'^*'®^! *4PP^y*.®5,S*?2^i!?a 
price could be asked and obtained 
really wanted to a model that Was ih at tne 
moment. But times— find tastes— change, ^and quite 
often today's hot bird becomes tomorrow s coid 
tur^y. Only a few' model s-lcd by CKcvy*'s seem- 
ingly Icgcr.dary Im;?ala hardtop— have apparently 
been blcGsed with eternal popularity. 

The general picture, however, ^y be 
Tliorc arc now many more series 
itig for "hottest nollcr honr.rs. 

Ujif t^ ^T.^ssod botU ’ tlife sizzlc end cOfe 

s'-'^aic " ^rti rojotirpai favoritism for certain cakes 
and models to run wild in nun^'ous direc 

tiens sinmitaneoMCly. 336 
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As ^^ould be expected, the reported current hot 
sellers on the respective lots are of the make the 
new-cer dealer sells. This reflects not only brand- 
name loyalty on the parts of o\<9ners, but also the 
dealer's desire to trade, service, stock and sell 
used cars which may. In the near xuture, turn their 
buyers Into the new-car purchasers (hopefully of 
the franchise brand, and from the dealer's own 
showroom) « 

Dealer selections of hottest sellers ranged widely, 
depending on the section of the country and even the 
Immediate community. Judging by listed order, 2-door 
hardtops and coupes seem more popular with Chevy buyers, 
while 4-door models are the more frequent choice of 
used Chrysler shoppers. A number of dealers listed 
"all" or "any" for customer preference in series or 
body stji:lGS, lnd5.catlng that some buyers are just 
looking for a certain make. 

It's difficult - with so many subjective and market 
factors Involved - to arbitrarily pick the hottest 
sellers on any basis that could be applied nationally, 
or even regionally, or to any specific make. A dealer 
In St. Poterrburg, Fla. for example, reports a recent 
local "run" on "5/ Chevy Bel Air coupes. 

In most Instances, when cars become available for 
second owners, used-car popularity Is related to new- 
car sales of two or three years previously. The 
evenage age of the dealers' first choice for the hot- 
test sellers Is. two years old (1964 models) . This 
finding Indicates the Increasing Importance of one 
consideration when It comes to buying and selllne a 
used car - and that Is the original manufacturer's 
warranty. .. 

ANY V7APRANTY LEFT? 

A 2-year-old used car with an original 24-month 
24, 000 -mile warranty would no longer be covered by the 
manufacturor, and one of the major used-car warranty 
plans - or tne dealer's own - would have to be applied. 
The value of^a longer-term orielnal warranty was sum- 
med up by a Chrysler- Plyer:,ath dealer In Miami, Fla: 

"The greatest thing to happen to the automobile 
used-car Industry has been Chrysler *s 5-ycar/50,000- 
ffllle warranty which Is transferable to the second and 
third o^^ners or more. Cne of the first questions a 
prospective buyer asks when he walks onto our used-car 
lot today Is whether the car Is cohered by the 5/50 
warrai.ty, and If It is, this car will bring approximately 
$200 more retail mid about $100 more wholesale." 
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Aclcno». 7 ledging this value of the recaining balance 
of a long-term warranty in used-car selling. Ford 
has announced a regional test of a ne^-j warranty plan in 
connection with its A-1 used-car program* Ford 
dealers will offer buyers of 1963-65 Ford, Mustang, 
Falrlanc, Falcon and Thunderbird cars a warranty extend- 
ing two years from the date of used-car resale, or five 
years frcra the date of production, or 50,000 miles* 

The warranty covers the power-train components on a 
$25 deductible basis* 

If this trend is followed by other 24/24 warranty 
manufacturers, then this feature will become a desired 
one by us jd"C£.r buyers end may have to be considered in 
"boolc’’ evaluation* As one dealer pointed out. The 
value of a car still under original warranty is not 
truly reflected by the 'book' values*" 

For the present, the used-car warranty generally 
follows the dealer's franchise program - Chevrolet s 
"0K“ and Ford's "A-1" (both 50% discount on parts/ 
labor for the first 30 days and 15% discount for the 
next 24 months); American Motors' two Select Used 
Car plans lor Rambler and non-Rambler vehicles; and 
Lincoln-llercury's Gold and Silver Crest warranties* 
Perhaps the most prevalent warranty on used cars is the 
Guarant&ed Warranty (Gl*7) which provides a 157* discount 
for one year on parts and labor* 

There are, however, a great variety and combinat5.on 
of warranties offered by individual dealers, depending 
on the competition and the dealer's own faith in his 
reconditioning program* 

DO ACCESSORIES HELP SELL? 

Almost universally regarded as "desirable" are 
radio,, heater, V-8, and automatic transmission - with 
four -on- the- floor having increasing appeal for the 
performance-minded* 

Of the dealers surveyed, 93% indicated that power 
steering is a definite plus, but only 45% felt that power 
brakes and/ or tinted glass would help in selling the 
car* As would be expected, tinted glass was checked 
as desirable by more of the dealers in high-sunshine 
areas* 

On heavier vehicles, it was felt that power brakes 
should be on the list, and on larger, more expensive 
cars - or those to be used in intemperate climates - air 
conditioning approaches the "must" category* 

In general, comfort/ convenience accessories are 
being ordered in increasing volume on new cars, and 
consequently show up on more used cars* Even though 
there is n sliding cc^ile of depreciation loss on ac- 
cessories, they still arc a desirable feature- whether 
you're Gelling or buying* 
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MILEAGB - HCM IMPORTANT? 

Ve asked the dealers, "Is a 
car o’ora r.aleabie than a relatively high-mijLeoge 
“LaS-puff?" By tabulation, they favored the lover ■ 
mileage vehicle by almost three-to-one. If you re 

planning on trading your =er, try to keep it in tip 
ton condition, with no more than the national 

?L"riho"rei"ol"tJ^c« y'fu-rfiurto’birhes been 
able to do the same. 

VTHAT'S YOUR TRADE? 

If you have a resaleable trade-in, the 
warm up lis yoS'vl^coSe tS Vnop with- 

oSt a^caap^ don’t wo«y‘- you^U be ®«prlsed at vhat 
the dealer may accept in trace# Apparently f 
are turned doL, judgi-.ig by the following l^®t of 
items the dealers reported considering or i-cep g 

in trade: 

Hi-fl set vacant lot, motorcycle, gun collection, 

mining stock, tow truck, welding ” 

set rwith lots of extra buildings'), 

4-bedroora house, hearse, animals (horsAs, 

given whether the deal was made). 

Summing It all up, ® ’^^SSeSer. 

Pa revoela both sides of the coin at once. Kememoer, 

the’us^ car business is the oonojf in any 
You haven't made a dime until you've sold that used 
car. And ths used-car buyer is ®"f“tual-ly a new-ca 
buyer - so you must keep this in mind always. 
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KOTOR TREl^:> - June 1966 - Vol. 18, No. 6 
DEPRECIATIOH works too WAYSl 

It all depend on the ear you «ant, and how long you'll keep it." 

Depreel^tion la your biggest single expense of 

car cwnlrthlp, whether V°“ ’’"y ef coldl? show 

purchase of ii new car. Blue Book fig^escoioi^^ 

IS "eUvSy/per If, “n cost you ?l6o0 or eore. 

Specifically, let's ?ssume_that today you pur- 

tllfl'o^br^r’icro^ 

Edition (siairch-April) of the 

If s.”thf 

Inf ImpeSai LeBar^n at $6706. f 
vDur check, it is then worth a top of $5865. inus 
yIS s2 in the case of a’ hot. scarce new ^del. 

you theoretically would turn a modest profit a 
with the other equally good but lt*|s popular co , 
your immediate loss is a whopping §841. 




cost $3367 i^ew. Blue Book °‘‘r" -••tofiZ 

xocrth $2060' nov? at retail. An equivalent 1964 Me 
cury Montclair costing $3396 new sells used for 
maximum of $1595. Which is the better buy? 

• The answer is simple only if you plan to either 
trade again in a year or less or, 

the car^iudefinltelyo Once the depreciation Pattern 
for a given make and model is fired 

a few lonths after its * t\\ere^an^a^^ 

practical purposes up to the pei^J ^“^00- 

c^eam-puf:c of any ki^ad i® always worth a 
^^00 Thus vou see that if you want to traae xre 
Slyfyou^bcst buy is the car that depreciates 
thl lcast; but if you keep the car for an extended 
neriod, choose the model with the higli rata of 

inn There is a difference in the example 
above of a “cool $465 for equivalent tpnsportation. 
In another four years, both oj these ^ 

worth the same token amount—if they are in gooa 

condition. 

Any home economist will tell you that you . 
should insider- your car, used of ijew, a UquW 
asset, because an emergency may require J-ts quick 
sa’^e*. This bit of logic weighs heaviJ.y in favor 
of paying more .initinlly for the car tnat ciepre^ 

cif'tec the least. 
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Let's also be rer.Ilstlc and assume that you 
are making a minimum dovm payment, which may be 
but 10% or less in* rcsny areas , Once you have 
fi5.gnod the papers and started the payments > the 
slew trover likaly will depreciate, at least for 
the first year, faster than the rate at which 
you arc paying for it. Thus, in an emergency, 
the car would be a liability rather than an asset. 
Also, the finance companies are well aware of this 
added risk and charge interest accordingly. 

However, it ia a galling thought to feel that 
you should always govern your reactions by the rule 
book, Emergeucies' r>re rare, and even so, vjhat econ- 
omist could nrgue against the logic of a person 
with $2000 to spend buying a equivalent car 

and banking the savings? 

In this situation,, if the styling or seme other 
intangible that' draws you to the Buick LeSabre is 
verth (5>465“~by all means, buy it*. But if you think 
the *64 More is bettei?*' looking (and you are also 
drawn to It bec'aus'e Darel Dieringer thinks this is 
the be'st race c‘sr around)', then buy the* so-called 
"dog” and' take a fins vacation on the savings. 

Given equal conditions, both cars are equal in com- 
fort, performance and durability. 

Our conclusion is simply this: Buy the "hot 

car" if you v;ant to trade Svery year, or if you 
want to stay protected financially every month. 

Buy the "dog" if your initial thoughts are to keep 
it indefinitely. If you can't make up you mind, 
play the quinellao 



—Don MacDonald 
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HOW TO SPOT A LEMON 

"You bring sharp eyes and good ears, and we 11 show you,** 

There is pi:obably no greater bargain on earth 

than tue ber.t ur.cd car $2000 will buy, ^ g®® 

to be the ‘’bc6t'’i Any«:h?nf; less leads by degrees 
to a fj.n 3 ncially distroG;;iug headache known in 
trade parlance as a lemon* 

Unlike tVa fruit, ycu ccm*t just toss a little 
sugar ivito a hu a car to r.ul:e it 
this instance, being money, if you are 

I limit. Whon buying a 'though, thare 

very definitely is. 

Of orimary importance is your choice of dealer* 

He may or may Lt be on authorized n^-car dealer 
na v:e?l but tho odds do favor you if you pa.ronize 
?he p.-i°ary businoas is to sell ne« cars. 

Mason is simply that he looks upon his used- 
S? lot as a stepping-stone for customers who may 
one day buy new cars from him. 

Xf for no other reason than avarice, this type 
of deMer is"°iLerely concerned that nothing but 
sood used cars appear on his lot. He will wnoie 
sale trade-ins that are nither too “s^ly or . 
possible to recondition, and he is much more likely 
to stand behind his tasrehandise despite the wording 
of the warrenty, if -any, offereu. 

You sax? i ' e S" that the hottesf car on any 
lot was invariably a used ““-I®! 

dealer sells new. Enough people, apparently, real 
ize that the logical place to purch..se, 

Dodge is at a Dodge dealership. J; the 
mnlv of the used car was happy with it, he is like 
ly to trade It in on a net; one of the same make so 
cLnees are, by raatching 

be buying a used oar with a ;®c°tj^ni_®;ti afact ory 
performance. Also, you can have it intelligently 
serviced where you bougiit it. 

None of this means that you should arbittarlly 
bypass the used-oar operation not t°""f®ted with a 

dSlershlp. In small toxms, esP®ti“J;iyj,.f,5® ?""Ss 
may be a paragon of virturc and quite astute in hi 

selection of merchandise for resale. 

However, aside from cars acquired from Pf ’^ate 
Individuals, his only sources of supply are . 

Svnnr^ls used by new“car dealers to dispose 
Snw^nted vehicles. Some good cars are wholesaled 
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or liuctlotied t^hen a new-cor dealer la overstocked 
In a p*4i;ti.ouXar icodel or needs to raise cash* »but 
retDCf^r.bnr that alno dovai this path travels every 
IcoQon in search of a new sucker • 



Tbare la no partlculrr set of secrets that dis- 
tlnsuichcjs a quality dealer from the marginal opera- 
te:?* I4CDIC first at his ads* Does he emphasize qual- 
ity rnd reputation, or tbs claim that * 

Gverybcciy? Are his XV and radio coinnercials blaring y 
hard sail, or do thoy give you the i^P^®?sion that 
h -ra iw fir.3 ::irr3bandic2 ct a fair price? A quality 
deahr ti\:aGuro3 his reputation because it is money 
in tha bank, nnd bhus hs has littlo real need to en^ 
ploy eiTpenslve sales gimmicks to attract customers* 



After picking a few promising sources for your 
used car, travel to the dealerships and loo:c at tneir 
facilities before bothering with the merchandise* 

Ask the dealer’ to show you the reconditioning opera- 
tion* If he has one worthy of the name, a number or 
cars will be in process at all times and you can 
easily sea if the procedures involve just a lick 
and a polish, or if essential repairs are actually 
being made* 



A’ sure 



look, also, for trucks being serviced, 
sign of a good repair shop,' and thus a good dealer- 
ship, is when the owner of a truck picks that place 
for hia cervi’ce needs* ’ Do^-m-time on a truck often 
costs more than the repairs* 



rue caliber of the salesmen you encounter Is 
a less tangible but equally important clue. It 
will soon be apparent whether he wants to help you 
select, or do the selecting for you* Spot a car 
with a defect’, and see if he volunteers a warning* 
A good salesman and a good place to buy go togetn- 
or, bnd cost of the bettor dealers no longer have 
a place for employees of the straw hat, cigar and 
fancy vest school* 



After a wiae choice of dealership, you can re- 
las your guard a little, for the odds are now against 
merchandise with known defects being ofi'ered for 
sale except in ”as is'* condit:Lon* There 'still, 
though, is the very real' possilbility that some- 
thing may have slipped past the dealer s own con- 
scientious inspection* Also, by no means do a 
majority of new-car dealers perform anything that 
even approaches a thorough reconditioning proce- 
dure* 

Oh the pages that follow, we show you how to 
guard against the lemon or, conversely, to spot the 
cres^a-puff • This guide, and the chock list on ; 

.’1* is designed ro work for you even if you ignore 
our earlier advice and choose to deal with a swarthy 
broker in used camola* 
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You’re on your own, Chough, if you re interest- 
ed in a car belonging to a close friend or your 
boss. Any one of the 15,000 or so parts in the car 
scanuS f5.endi.'3hly ready to break up the friend- 
ship, or, if you pursue ycur ''rights under war- 
ranty,” to cost you your job. 
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Exterior 

"Mechanics' Special" might be a valid term to 
describe a used car that has assorted - 

ills, and is priced accordingly, but 
amouut of monoy can properly correct extensive body 

deficiencies. 

No car is ever quite the same after the repair 
of serious accident damage. Whole 
replaced, but the attendant weldxng impairs tne^ 
efficiency of the original factory rust -proofing. 
Also, tha repainted sections will soon snow 
evidence of the transplant by simple 

bumped -out fender presents an Achilles .“®5oQ^•rnved 
because the corrosion-resistant primer is destroyed 

in the process. 

In a majority of ai-eas, all cars are 
to attack by corrosive snow and 
Seaconst areas, particularly in the * 

are equally deleterious, and so too are the sol- 
utioas commonly used to settle dust on dirt roads. 
If there is evidence of rust on any 
panel, do not pay serious money ?or the car. Ru 
normally works its way from the inside to the out, 
and can only be temporarily halted# 

Even in Detroit, the center of oorrosion as 
well as the auto industry, it is possple °oy 
used cars that are healthy, but this is because 
their owners washed them with vigor Immediately 
after every excursion upon salt-laden streets. 

Since a nut such as this is uncommon 
much less in the city that bred 2,,e#* 

ing-in every year, a technique of hiding^ rust 
cancor with plastics developed, we say niaing, 
bee: use this does not constitute a permanent 
repair. . 

Fortunately, such a plastic inlay 
detected by a simple dime-store magnet. Get one 
and check the entire area of the rocker PjnGls, 
and that part of the fender immediately «bove 
and below the headlight betels. Also run the mag 
net down the front fenders on a line para 11-1 an 
adjacent to the front doors, as well as around 
the tail-light bezels. 

Detection of bumped- out ^°dy panels requir^^ 
only a sunny afternoon and possible a pair or sun 
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glasses. Squint along the sides of the car 
against the sun, and you will spot the inevitable 
unevenness of a hand -hammered panel. On pjinel 
replacements, you will have to look for evidence 
of welding and repainting. If one door carries 
its usual quota of parking nicks and the other 
does not, be on your guard. There will be evidence 
of over-spray from the repaint on areas that the 
painter thinks won't show. 

Guard particularly against any car less than 
four years old that shows evidence of being 
entirely repainted. The trick here is to remember 
that at' the factory, every piece of chrome was 
pun on after the car was pointed. Perhaps for- 
turiutcly for you, the average body repairman is lazy 
enough to skip masking the rather complicated 
trade-name scrolls. 

The exterior presents two other good points 
for inspection. Lift the hood and study the 
bolts attaching the grille. If they seem newer 
than the rest of the hidden parts, you might be 
looking at a refugee from one of those express- 
way pile-ups. Then look at the alignment of the 
headlamp housings. This is one of the hardest 
areas of *all for bodynKsn to restore to original 
factory configuration. 

Lastly, as preparation for your look at the 
interior, check the play in the driver's outside 
door handle. If it's floppy, that 20,000-mile car 
either was used as a Chicken Delight delivery 
wagon, or the odometer reads 30,000 miles on the 
optimistic side. 



Interior 

Except on Chrysler products with their transfer- 
able 5/50 guarantee, you might as well assume 
that the odometer mileage showing on a used car 
is meaningless. The problem is pinpointed in 
our national dealer survey Customers 

illogically prefer an "average'' low-mileage car 
to a relatively high-mileage cream-puff, 

Th«is, even the most honest dealers tend to 
take the easy way out and spin the odometer back 
to where it shows no more than 10,000 miles per 
year of car age, Cadillac dealers long ago 
adopted the argument-settling procedure of spin- 
ning back the mileagG on. used Cadillacs '^to zero, 
but only on those that have been thoroughly re- 
conditioned. 

Better than the odometer as a mileage indicator 
is, surpri.vingly enough, the windshield, 
ooftir than 3 ’’ou think, and wipers over a period 
of time leave their marks. Sight through the glass 
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into the sun, and if you see the tracing of the 
vWiper a::c, you are Looking at a 50,000-mile car 
in areas of average rainfall. Then check the 
window regulator in the left-frcnt door, if 
it's floppy, you can confirm high mileage. 

The condition of the driver's arm rest doesn't 
mean much, because this is a commonly replaced 
port, as are the pedals and floorraat. Often over- 
looked by the .dealer, though, ore the grease 
stickers, and ‘rifeither surprised nor discouraged 
if they shov? sc-rvice performed at a mileage higher 
than that totaled on the odometer. Make a note 
of the service station involved. They may remember 
the car and bo able to give you some first-hand 
information about it. 

You won't encounter too many late-model used 
cars with seat covers, and when ypu do, be sus- 
picious, Some people still install covers on their 
hew car, but it's still worth the trouble to unsnap 
thci front-seat cover and Inspect the original 
upholstery underneath, A cover could be used to 
cover flood damage or a worn seat. / 

Also be suspicious of upholstery panels that 
are obviously fresher and 'cleaner than the rest 
of the interior, as here again may be evidence 
of flood or fire damage. Look, too, at the rear 
package shelf. Unlike the covering now used for 
padded dashboards, the coated paper material often 
used behind the rear seat fades and cracks rapidly 
when the car is consistently parked outdoors. 

We've saved ment5.on of convertible tops for 
this section, because wear and evidence of leak- 
age first show from the inside. By all means 
operate the top, as repairs to this mechanism are 
expensive. If you're looking at a station wagon, 
remember that the covering in the cargo area is 
designed for normal wear and tear, but not neces- 
sarily usage, as is the trunk in a sedan. Now 
to the chassis.,. 



Power- train 

With the car still on the grease rack, preferably 
the kind that allows free wheel motion, check for 
excessive oil accumulation under the engine, trans- 
mission and different J.al , A neglected, serious 
leak from either of the first two mechanisms will 
soon bathe the whole underside of the car with oil. 

This could be caused by such minor matters as 
an ill-f5.tti.ng drain plug or leakage in s simple 
ser.l, but roraomber that the 10<? seal might require 
i'OLU' hours' labor to replace, A heavy accumulation 
of condensed oil around the blow-by tube is a sure 
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sign oi: a badly worn engine. 

Grasp the driveshaft and vjiggle it. Excessive 
play indicates worn universal joints. This is a 
relatively minor problem, but there is still no 
point in your paying for its correction. Rotate 
each rear wheel separately, with your ear to the 
centerpo5xit of the hub, A faint grinding noise 
will tell tales on a worn rear-axle bearing, and 
these run about $20 each to replace on'^the average 
cor 



Now, get someone to turn either wheel for you 
while ycju listen to the differential, using a screw- 
driver c.»: other metallic tool as a kind of steth- 
oscope, Any heavy grinding noise, steady or inter- 
mittent, means expensive trouble with the rings 
and/or pinion gears or their bearings. 

If the car doesn*t pass these tests, bring it 
down from the grease rack and forget it. If it 
does, bring it down an3^v*ay and lift the hood. You 
mav or may not be greeted by an engine that looks 
like new, because many dealers now make it a 
practice to steam-clean arxd paint this area. This 
does not, however, necessarily mean that he has 
made needed repairs. This type of dressing up 
also makes it difficult to spot such evidence of 
a collision as a new radiator. 

There is only one way to adequately check an 
engine. Pay a mechanic to remove all the plugs 
and at cranking speed and full throttle, check the 
compression in each cylinder, A car like a Ford 
Falcon 6 should produce a reading of about 125 
psi, and the more powerful V-8s may read 150 psi 
or higher. 

The important thing is that these readings 
be relatively even, A low reading in one or more 
cylinoars .rsans serious mr.chanical trouble. At 
the time, visually cI:>ock the engine and its 

accessories. Batteries, hoses and belts about to 
fail look their age. Check the oil. Black oil, 
if not too thick, is normal; gray oil indicates 
the presence of gasoline in the crankcase. Now 
start the engine . , , , 



Ro.^ d tes t ing 

Most people drive a used car at least around the 
block before they make a decision to buy, but 
this is not what we mean by a road test. Neither 
do we expect a dealer V7iio does not know you to 
loan you the car for the waokend. 

Bring the salesman along if he insists --or 
even better, your own nschanic--and drive the car 
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for at least 15 minutes. When you first start it, 
vjatch for exhaust smolce. Don't worry about 
black smoke, which just indicates an overly rich 
mixture, but be leery of a car that sends out a 
cloud of whitish-blue fumes, as this is a symp- 
toriiatic of an oil-burner. 

Check the oil-pressure indicator if the car 
ir. so e^iuipped. The needle should not be slug- 
gish in rising (or the warning light in going out), 
as this could indicate either a very dirty engine 
or poor bearings. A further check on the bearings 
comes if the oil pressure significantly drops 
after the engine is thoroughly warmed up. 

As you move off the lot, watch the temperature 
guage which, if the thermostat is working properly, 
should soon indicate an increase. Here is a good 
tin.e t^^^eck the heater even if it is summer. 

If conditions permit, give the brakes a good 
workout at the first stop light. Does the car 
swerve, or do you hear the metallic squeal caused 
by linings worn down to the rivets? Put in a 
little rtileage on a freeway to see if the car 
tracks well without excessive correction, and if 
the wheels are properly balanced. 

Next, pick the roughest road you can find 
and hit it hard. Does the suspension bottom, or 
is there excessive rebound? This is just shock 
absorbers, but they are expensive. How about 
rattlec--not just an isolated one, but does it 
Sound like the whole body is in motion? Do you 
get shock back through the steering wheel, indicat- 
ing worn bushings? 

All the time you are driving, test accessories 
Such as the air conditioner (if any), radio, power 
assists and even the cigarette lighter. By now 
the engine, transmission and rear axle should be 
thoroughly warmed. Do any unusual noises come 
from these? A whining axle is $100 worth of trouble, 
and so are noisy valves. 

Now you can reach for your checkbook with 
reasonable safety, but you still may want to take 
the cor to a car clinic, as we did on the follow- 
ing page. 
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SPOT TROUBLES ELECTRONICALLY 

In this "computerized*’ age, we’re all a bit 
prone to believe man-made machines more than men. 

This accounts for the tremendous success of elec- 
tronic dir, gnosis centers nox^ in operation around 
the country by Mobil Oil, Ford Motors, Shell Oil, 
Humble Oil, and Goodyear Tire and Rubber, 

Highly refined and C3:pensive equipment is used, 
as well as men experienced in automotive repair, 
to ched: out cars brought in for diagnosis. The 
response to these centers has bean so good that 
most now have a waiting list, and appointments must 
sometimes be made two to three weeks in advance. 

Mobile Oil Co, is one of the pioneers in elec- 
tronic diagnosis, so we visited their nearby facility 
in West Covina, with a cor borrowed from the used- 
car lot of Horger-Haldeman in Los Angeles, 

Though not a great deal v?as found wrong with 
our test car, nothing was overlooked. With the car 
up on the rack, the underbody, front end, rear end, 
drive line, steering gear and box, shocks, ball 
joints, tires, crossmembers— just everything--was 
scrutinizod for damage and/or wear. Two "diagnos- 
ticians" checked and rechecked the entire underside. 
Back on the floor, the brakes--their balance and 
lining remaining— were inspected. 

After the maze of test equipment was hooked 
up, tho engine was put under load conditions by 
spinning the wheels on a dyno. This also enables 
the testers to observe transmission slippage and 
speedometer error as well as the fuel consumption, 
horsepower, ignition, and performance of the engine 
at varied rpm. The test is completed by spinning 
the front wheels on a dyno to check the alignment 
of the front end. Headlights, tail lights, and 
the entire electrical system get a going-over, too. 

Almost all diagnostic centers have a repair 
facility which, because of the minimal profit de- 
rived from the analysis, is the backbone of their 
business. The customer, though, is under no obliga- 
tion to have his car fixed there. He is given a 
copy of the diagnosis check-off sheet for reference 
by his own me'chmilc, if desired, 

In or a prospective car buyer (when 

and if he can get a convenient appointment), the 
list of faults to be corrected could be used as a 
bargaining point to get tho price reduced. Used 
car, ncv^ car, your own car--in any case, the days 
of having to make educated guesses at car problems 
ore almost at an end, — Steve Kelly 
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MOTm.rara^_^-j, June gNo^j^j,, 

It has been said that lantern-carrying Diogenes 
was engaged in a fruitless search for an honest used - 
car sal.-jsman. For this annual Used-Car Issue, it 
was suEcested by former used-car salesman, Ferris 
Hough, that we take a close, hard look at the honesty 
of thn usf!d-car buyer. To Hough's own experiences, 
we have added the observations of other 
salesmen whom we interviewed on this controversial 
subject. The resulting article holds up a mirror 
to the used-car buying public s conscience--and 
may cause many heads (including yours?) to be hong 
in shame, --Ed it or 

It was my "UP" on the south fide of the used-car 
lot. A spotler.3 "cream-puff" Buick eased up to 
the curb. A little old lady slid daintily out 
from behind the polished steering wheel. She gen- 
tly closed the door and stepping back, flicked a 
speck of dust off the fender with her handker- 
chief. The car had obviously enjoyed ten California 
winters. The odometer read a measly 37,oyj. i 
was ready! 

Little old Mrs, Foster was somebody's beloved 
grandmother. She was a respectable, 
teacher, and was ready to trade her old but im- 
maculate automobile in on a new Buick, I had 47 
new ones on the north lot, and a good market for 
her old car, 

I waited for her to begin ^be conversation, 
not wanting to appear too eager, ^be did --and ^ 
in the next two hours this innocent little shyster 
had lied, connived, misrepresented, brow-beaten, and 
attempted to cheat me in ways beyond my wildest 
imagination. 

This was ray introduction to the business of 
selling automobiles in an average j 

I was to learn that Mrs, Foster's Buick had a bad 
transmission, a ruined radiator, completely 
worn-out brake linings and wheel 
that the original odometer had broken and had 
actually read 67,437 when it was replaced the 
previous week with the one that was sat to read 

37,693. 

X got the message loud and clear! Perhaps 
everyone pulls a little shady deal once in a while, 
but when people walk into an automobile agency, 
they turn into sadistic monsters. Primitive 
desires of cunning and craftiness grip their 
emotions, their palms get f west, breath 

comes more rapidly and they 

anticipation. "Cheat him before he cheats me is 
their basic motivation. 
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People who are basically honest in every 
other area of their daily living will almost 
sell their soul to the devil to get the best of 
a car salesman. The auto sales business people 
have probably brought this on themselves 
in the past, but the calibei: of car salesmen has 
improved in recent years --just as professional 
competence has increased in most other fields, 
selling or otherwise. Every car dealer, both new 
and used, would really like to bring auto selling 
up to a higher plane of intelligence and integrity, 
and is trying to whenever possible. This vicious 
credo of "cheat him before he cheats me" has got 
to go. 

Many articles have been written on how to 
avoid being cheated by a car salesman. Some blunt 
things have to be said about how to avoid being 
a cheat yourself. Everyone would benefit if the 
entire car transaction business were to be up- 
graded. 

There are any number of ways to cheat or lie 
to a used-car salesman in trying to get a better 
deal. One of the most common is to ask, "How 
much for this car, without a trade?" Often, depend- 
ing on the market at the particular time, the price 
will be lower. Then the "innocent cheat" will 
spring his trade-in on the dealer. He’ll want full 
market value for his car —and the "no- trade" 
price for the dealer's car. When he can't get it, 
he's unhappy. 

By this time, the dealer knows he has a "cheat" 
on his hands and usually isn't going to go out of 
his way to do any further "dealing" vjith him. Cus- 
tomers themselves would become inflamed if something 
as low as this were pulled on them, but they seem 
to think it's perfectly all right to use such a 
tactic against a car dealer. 

Car dealers are legitimate businessmen. They 
have to do a certain volume of business and make 
a reasonable amount of profit In order to keep 
operating. Profit from the sale of a car can be 
much less than some may realize, by the time a 
dealer gets through adding up salesman's commission, 
reconditioning, and the rent- value space taken up 
by the cor while it's waiting to be sold. If you 
insist on a "long" (ihigh) price for your trade, 
it only means that the car dealer has to hold the 
price up on the car you're trying to buy. 

It is ridiculous to believe that your used car 
Is worth more If you trade It in on a luxury or 
high-priced used car or a now car. Worth more to 
whom? The dealer has had to spend more to get a 
car that is worth more, just as you would. He may 
have slightly more profit with which to dicker on 




A 



j 




hs Sfills it • 

.. ,j; sr^sr^PriSK 

S ‘^«U S5« 

and his is the only a"d buying his for 

ation. Taking less tially if yo“'re 

less, will save you money, especiaii-y f 

financing it. 

In the long run, tr^ng^to 

won't gain snything for you cat^iealexs 

get a higher trade-in ^ ^ « value of automo- 

are experts in and highly polish- 

biles, even though they re than 

ed. Very rarely is dealer may have 

the wholesale price ^^Qj^ditioning your 

to spend sizable amounts himself* so 

old car if he plans on reselling 
very often it is worth much less than tne 

sale figure. 

Don't be blind by >«realistic^sentimentaj 

attachments to tbe help but wonder 

you insist it is, the dealer can t neip 

why you want to trade it in. 

Don't waste ^,°'^Most Llesmen*wo?U 

to their^ime is very valuable to them.^^xn^y^^ 
don't mind competing --it a a wag or losing 

them — and they don't feel too However, 

a deal if, a cuatomer Pl®f time on the 

taking several hours of a sdLCsma 

pretense a whiled is 1^^^®-- 

intention ncckets, Yon may suffer 

stealing right at a later data 

"friend li^° price from this same 

salesman. 

There is one type o£;'®!j>®at" gu^whr 

iLts inmediate delivery ® deal with 

week-ends. Most ?®i“o£ bad credit, 

this type, as it dealers logically 

This isn’t always «aoc, until the 

figure that if the Sre may be some hidden 

following business day, tiicie mdy 

factor a 

When ^tha°deSft*i8^really'^torn as to 

ble and tbs dealer could lOJe a b'^ 
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Ing the car by ^^e°the*^customer’°*cr^^ 

on the other hand, by the ti“® -.‘I |"„nd to be a 
can be thoroughly checked ana 

?j.;nirt»r?s.5*oS‘J2K. It tsti. »>!■ ■»■• 

Do yourself a favor: .?°”(^Kgyght that you'll 
day night" delivery ”J^‘Vhe dealer fears he ' 11 
get a good P’^i®®„’^®“"®L'^forced to add a little 
lose the sale. He may be for ea interest, or 

to the price, charge a i'“®der to cover 

allcw you '•e®L°n/lSss You'll wind up cheating 

When buying a “^|tment"there®i^ 

to realize that much as possible 

calculated risk. Snder ebnsideration, 

SUTitt s “h‘4“£-n Stits t.» 

i„ to ti» 

what Is covered in the ugye to fix and 

ten copy of it. Know^^l^S/^Se car Xuld break 
Mhat he'll have to fix. If the c . 

down after you buy it, be aware cn the 

to fix only what he «8'^®®^ nart that he , 

purchase. Any to^will more than likely 

repair more than he agreed to trouble 

only get hie dander up and cau y ^ 

than it *8 worth. Alter sli., u« 
car— not a new one. 



When you first ask ^IjJgPggllg^an^aosumes that 
youUrLmed ^®Thia\e\af cSSe^ to 

era* 

On 

no^mattcr vjhat the ^riE^uumon^nature^ for "my ovm 
times exper Rented wi several hundred 

amusement, by ^ invariably, without 

s;ss » s.r«s par;“savs^S“-« 
s«v“i sS:;EhSrh"“’A^ 

vicious “actual values of automobiles 

More awareness of the actu 

would help. 

Retail over^cosrof^the unit, 

cars represent a fair me . ^g ,^g price for their 

All ne«-®®>^ "xhe dealer's eolling price 

cars from Che factories, me 
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mav vary defending on the season, his present otocr., 
orchis volume of sales, but no matter what his P^^ce 

10 yL is, he has to realize at least $200-300 profit 

from each car. If you manage to him bel 

this amount— watch out! ^^Wii^trv t^ 

in service, or some after-sale item, he 11 try 

make it up. 

Usod-car wholesale and retail 
obtained from yoor banker. . 
dealer is like every other 

has to buy -aholesale and sell at retail in oj®®* . 
to stay in business. Whether buying a new or used 
car. keep this in mind, and you're I-'-®ble to be a 
more intelligent buyer and not alienate the dealer. 

Most of the tricks to disguise a car's ag® “ 
condition c«> be spotted by a ®barp salesman, teavy 

011 in the differential or transmission, regr coving 
hhp tires turning back the odometer , body putty 
on%aver.in ^Sell that'll fall out ® «®f 

all the rest— are almost a thing of the past. Botn 
oar dealers and customers liave tried them all, 
and have almost outgrown them. 

Custoraers now do more attempted with 

their words, rather than their actions. Misrepresent 
ing themselves, their credit, their bank account, 
o?®anrottaor thing which would t®“d f sway tte 
dealer into giving them a^better ^®f.J 
more common than a phony car, 
most customara osem to feel that it j;® “P _ 
to put on a one-man campaign to get ‘-b® ^ u 

the*^1.^:ii^st o'lt of a car salesman-no ^^^;'’tter how muen 
deception is involved, ^"til this thought 
erased from the xinds of car buyers , 8alc».-.<.n ana 
customers will remain wary of each othei.. 

You c^n avoid many of the frustrations and 
confusions involved in automobile 

Inform yourcelf aoout ^ offered 

ures, and the different kinds ^of 1 4-uo 

by de *5.erc^ Know beforehand or hi-* *-°4 
s or vie .''.i 3 and wh^t you can expect 
the car deaisr make an hp«®®t beck a 




[f you can't convince yourseli. w* 

5e completely satisfied that he and jou ar-.. ge 
ting a fair deal, with no one being cheatod. 

Be as honest and frank with the dealer as pos- 
sible. Stop gouging, and '"^®'-’®P’^®?®"?^?|5ai‘’ghiok ® 
and cheating. When he Sets over the initial shock, 

ho will prob.ibly give you the host deal you ve 
ever hod. 
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MOTOR TPJ^D- June 1966- Vol. 18, No. 6 

FINANCING AND INSURANCE TIPS & TRAPS 
"Xha old saying isn't necessarily true... Figures CAN lie. 

Usury is defined as the maximum rate of interest 
Dermitt'^d'^bv law. The raasiitnum rate varies in air- 
?St states, but it's impossible to chart the max- 
imums because there are so many other laws permitting 
variations. As cxcmples, small loan ®pts psrmit 
interest rates of 30% in sone states which alleged- 
ly have a maximum interest rate of 

Have you ever wondered v?hy dealers advertise 
"no payraant for 45 days"? Most ststes have laws 
which permit an additional F'^’^cent to be charged 
over and above the legal maximum if the first pay 
ment is not due for 45 days or more. The unsus 
peoting buyer gets 15 days of grace 
pays r/, of the total contract price multiplied by 
the nuiabvar of years the contract is in effect. On 
e $?.000 balence, financed over a 36-month P®J^i°“» 
that extra 15 -day period in which to make the first 
payment will cost you $601 

The average maximum interest rate SSt-mit 

used-car paper, although a majority of states permit 
higher amounts. Banks and other lending insti- 
tutions survive nicely on less than the maxi- 
mum, and even in these days of fluctuating 
interest rates, it isn't^ unusual to see banks ad- 
vertising car loans at 5%. 

Lending institutions usually finance a Percent- 
age of the wholesale value of the car. .^ou are pay 
ing a retail price, and the difference is usually 
your down payment. With good credit, you are a 
better risk,^and therefore entitled to a lower int- 
erest rate. If your credit is bad, or has never 
been established, the lending institution charges 
an increased amount to compensate for the greater 

risk. 

Be av?are that most dealers have different- 
colored rate cards to display to the buyer who 
wishes to finance his purchase. Usually, a dealer 
opens his drawer and pulls out an orange caro which, 
when carefully computed, should show the buyer that 

he is paying 10%. If he balks, the 
open the drawer and pull out a gray card, which is 
nothing more than a chart showing the monthly p y* 
ments at 9%. Rest assured that the dealer also has 
green, blue, white, and red cards with interest 
computed at various percentages all the way down to 

5%. 



The dealer wants as much interest as the 
traffic will bear. You may wonder why, as interest 
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is payable to the finance company or bank, but 
there is a reason. If he charges you 8% and the 
lending institution is willing to accept 6%, he gets 
a kick-back of 2% when you finish paying on the 
contract. That 2% on $2000 for a 2-year period is 
$80. On a 3-ycar contract, it is $120. Thus you 
sec why the dealer so readily reduced the initial 
price of the cor when you started to bargain. 



Don't hesitate to be hard-nosed on the ques- 
tion of interest. Unless you are getting a low 
rate, demand a batter deal. Before he lets you 
off the hook, the dealer will put out those other 
colored cars - he won't lose the deal because 
you insist upon a reasonable finance charge to which 
you arc entitled in tha first place. 

All banks and dealers, but few buyers, know of 
another sneake*: in the interest chart. If you owe 
$2000 on the mortgage on your home, your month- 
iy payrnsnts include interest on existing principsi# 
Therefore, eoch month, even though the payment is 
the same, more is applied to principal and loss and 
less to interest. But the usual car loan involves 
straight interest. If you are paying 6% over a 
2-year period, the 6% is computed on the original 
loan for the entire 24-month period. The difference 
is illustrated by the fact that $2000 on the mortgage 
is pnvable over a 2-yGar period at approximately $88 
per month, while the same $2000 at the same 64 rate 
of interest on a car loan is payable at approximate- 
ly $93 per month. 

There are four main factors that govern interest. 
Prevailing interest rates are most important because 
if your neighbors are all paying 8%, it will be 
pretty difficult for you to finance at, say, 54 , 
Merchants usually try to increase their margin of 
and tha car deaLcr is no e};ceptiont If 
all dealers in a given city arc writing 8% contracts, 
you will have a rough time bargaining for a lower 
rote. Nevertheless, argue for yuur rights— the 
dealer still may accept your deal. 



Ignorance of the buyer is the second in import 
once, because a majority of buyers don't know that 
they are entitled to a lower rate. No one asks for 
something If he is not aware that it exists. 



Credit rating of the buyer, if bad, is a leg- 
Itmute reason for the dealer to raise the charges. 

And the amount of the loan compared to the value of 
the car is closely related to credit rating. If 
a lending institution has $1000 leaned on a car which 
is reasonably worth $2000, it will probably come 
out without loss in the event of a roporcsssiogo ^ 
If, however, the lender has loaned $1900 on a $2000 
cor, it is an actuarial trouble, and will charge 
accordingly. 
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The deal<^.r h^-mself can cost or save you money, 
depending on his financial condition. When you sign 
your contract, it is usually assigned or sold by 
the dealer to a bank or lending institution. J-hs 
dealer gets his money immediately, on the futures 
of your monthly payments. Most of these 
are sold by the dealer to the money lender with 
recourse, " This means that if you 
dealer vill repay all amounts owxng to the money 
lender on your behalf. Money lenders look into 
the financial condition of the dealer to make sure 

that the dealer can pay ctnirv 

buyers default. If the dealer is himself shaky, 

the risk is passeJ on to the buyer in the form of 

a higher rate. 

When it comes to the quoted interest rate, <3on't 
take the St^lesman's vjord. Do your own figuring, and 
you may be terribly surprised to find thac you 
are being charged 107, even though the salesman 
said tbs rate was 67,. 

Now you know that the purchase of a car includes 
much more than the coot of the 

should pay as much cash as you safely can. financing 
ths least possible amount. The more you finance, 
the more you pay in interest; the 
in. interest, the more you pay for ^ 

buyer who finances everything bu*. 5/, or 10/, of tne 
total cost really saves nothing by getting the aeai 
er down a couple of hundred dollars in price. 

Many buyers make an unfortunate “J®" .. 

take in cheerfully paying is ^ 

i.g offered under the assumption that interest is 

deductible for federal income tax purposes. Interest 
is deductible, but no deduction is as 80 °d as hav- 
ing the money in place of the deduction. It tn 
dealer designates the carrying cost as interest, it 
is deductible, but many companies call it a tinanc- ^ 

charge" or "service charge or even j^ctiL 

and Uncle Sam then takes a d.im view of the deduction. 

There usually isn't any problem with a bank. 
Banks are in business to make money, and they make 
money by collecting interest. But many finance 
companies don't like to use the word ^^inteiest 
because.a phrase like "carrying charge 
scary. You may be deprived of a legitimate deduction 
simply because of the semantics in your finance 
contract. 

If you negotiate a poor contract, the amount 
you pay Jor interest wiU, exceed the combined cost 
of sales taxes, licanoe fees and extras 
So, you see, finance charg-’,:.?* are truly of intory,-8t 

to you. 
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FOR SURE, IwSURE 

Because it is so costly, insurance is a major 
consideration in the purchase of any car. During 
the life of a car, insurance will cost you more 
than the initial cost of extras plus your mainten- 
ance on the car. Insurance should be considered 
frcra two angles: insurance on the car to reimburse 

the owner (or dealer) in case of damage to the car, 
and insurance to protect the owner from liability 
in the event of an accident. 

The dealer is primarily interested j.n selling 
you the t;/pe of insurance that covers damage to the 
car itself, generally known as "material damage" 
insurance, /iftcr all, if a car is wrecked, if you 
stop making payments, and if there is no insurance 
company to pay for repairing the car, tho dealer 
would fiave to repossess a blob of twisted metal 
and attempt to recover the cost of repairs from you. 

Not many dealers are also insurance agents 
or brokers. Those not directly in the insurance 
field may have a friend, cousin or brother whom the 
recouimend to the buyer— or, more often, they smooth 
ly ease you into buying a policy from the insurance 
subsidiary or associate of the finance company. For 
this, the dealer receives a commission in one form 
or another. Remember, you have every right to 
insist upon dealing with your own broker. 

Frequently, a buyer recalls that he is paying 
some money for insurance and incorrectly assumes 
that he is completely covered. You have no idea 
how many people find out after an accident that 
they had no insurance for the other party. There 
is a difference, and the insurance to protect the 
other party is known as "public liability" insurance. 
Insurance to protect another party’s car from 
damage is known as "property damage" insurance. 

These must be distinguished from ’’material damage" 
insurance, which is the only coverage the selling 
dealer can insist that you carry. 

All too frequently, when public liability or 
property dam^igs insurance is sold by the deal<ar,it 
is Bold in incorrect amounts which do not nearly 
cover the driver's potential liability. More often 
than not, the car buyer gets $5000 property damage 
and $10,000 public liability limits. A broken leg 
these days is worth more than $10,000, and if you 
are unfortunate enough to cause a Standard Oil tank- 
er or Park Ward Rolls-Royce to flip, the repairs 
can exceed $20,000. If you have a $5000 policy, 
the insurance company will pay the first $5000, and 
you will be stuck for the balance. 

The cost for increased limits is absolutely 
negligible when compared to the initial cost of the 
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basic policy. The absolute minimum for any 
driver should be $10,000 property damage and public 
liability coverage of $50,000 limit. Watch out for 
the cost, however, because even with proper limits, 
you may be stung financially. Keep reading and 
you will learn how. 

The dealer, as mentioned, is interested in 
insuring the automobile, and his contract will have 
a clause providing that you will keep Insurance on 
the car itself during the life of the contract. 
Insurance on the car is divided into different 
types of policies. We have mentioned the material 
damage policy. In addition to collision coverage, 
this usually includes fire, theft, and compre" 
hensivG. You vjill need all these coverages, and 
of course will have to pay for them. 

The most costly type of collision insurance 
is known as full coverage. Under it, the insurance 
company will pay for even a $2 scratch in the paint, 
but if you malce too many small claims, you will 
soon receive a notice of cancellation. The most 
popular insurance is known as $50 deductible. It 
costs less than full coverage, because you pay 
the first $50 for the repair of your car, and the 
insurance company pays the rest, A better type of 
insurance to have is $100 deductible or even $200 
deductible. The premiums on these types are consider- 
ably less, and if you can afford to lay out the 
first $100 or $200 in the event of an accident, 
the law of averages will save you many dollars. 

Most states have insurance coramissioners- 
public officials who oversee the insv-rancG business 
to keep it honest. Insurance cemmis si oners general- 
ly establish a minimum rate for insurance, and it 
is a violation of law for an agent, broker or insur- 
ance company to sell insurance for less than the 
minimum rate. Very few states have laws establishing 
a maximum premium for a given policy, and while 
an insurance company cannot cut its price, it can 
charge whatever the traffic will bear. It is im- 
portant to the used-car buyer to find out whether 
the price he is paying is, in fact, a competitive 
price, especially if the cost is added to his car 
payments. Many people have found, after they signed 
their contracts, that they were paying twice as 
much for the very same insurance as their neighbor. 

If that used car is your second car, and its 
financial importance is not really large in your 
overall financial position, then you should be aware 
that there is a type of policy known as Ve?*dor*s 
Single Interest, referred to In the automotive 
trade as VSI, This type of insurance is very in- 
expensive and protects only the dealer's interest 
in the car. If you can afford to replace an in- 
expensive second car, by all means purchase VSI, 
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because it does fulfill the contract raquiiements 
of insurance at all times during the existence of 
the contract. 

Most fire, theft and comprehensive policies 
contain an “ACV" clause. In the event of a loss, 
the insurance company is liable only for the actual 
cash value of the car, and actual cash value may be 
a lot less than the car is worth to you or than 
you paid for it. Generally, in the event of loss, 
the company will pay you the then existing whole- 
sale value of your car, but you cannot go out and 
replace it with the money because you are buying 
from a retailer. To protect yourself against this, 
at a minimum increased cost, purchase a fire, theft 
and comprehensive policy with a ’’stated value" 
clause. Under this type of coverage, j^ou and the 
insurance company agree on the value of your car, 
and in the event of a loss, the insurance company 
pays you the stated value. 

If the newly acquired jalopy is a second or 
third car in a family which has less than one 
driver for each automobile owned, many dollars can 
be saved by purchasing insurance policies with an 
endorsement known as a "more cars than operators 
endorsement," If one person owns two cars and is 
the only driver of the car, he is entitled to 
this endors::mant, which x^ill save him almost 75% 
of the totci cost of public liability and property 
damage coverage on the second car. The drawback 
is that if another person should happen to have 
an accident while driving one of your cars, the 
insurance company can get off the hook bv saying 
that under the "more cars than operators" endorse- 
ment, no one was supposed to drive the car except 
the insured party. 

Insurance is the greatest thing in the world 
for ease of mind if you are at fault and cause an 
accident. Assuming that the limits exceed the 
amount of damage, the company defends,, pays all 
court costs and legal fees, and you have nothing 
much more to do than cooperate with the company 
and possibly appear to testify at a trial or deposi 
tion. That word "cooperate" is an important one, 
because failure to cooperate with the company will 
nullify the liability of the company. Failure to 
report an accident within a reasonable time will 
also let the company off the hook. 

The picture isn*t nearly as rosy, however, if 
the accident is caused by the negligence of another 
person and it is your car that is damaged. 

Insurance companies are becoming harder and 
harder to deal with, claiming their losses are 
excessive in the automotive field. Let’s assume 
that you are stopped at a signal and someone rams 
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the rear of your car. You have the damage appraised 
by three different, reputable garages, and all the 
estimates are around $400, When you file your 
claim with the other party* s insurance company, an 
adjuster inspects your car and offers you 
cash in full settlement. Appalled, you argue that 
the damage is actually $400, but to no avail. 

You can sue, but depending on locality, it 
take you anywhere from three months to three 
to get into court, and attorney's fees may run as 
high as $250. During that period, the car ^y 
not be operable, or if it is, you may. be obliged 
to drive it in a damaged condition. 

You may have no recourse except to claim 
physical injury— in which c?®® the insurance company 
W 7.11 probably settle promptly for the 
order to get a release of your injury claim. This 
practice is morally reprehensible and an equally 
vicious part of the cycle as the insurance ® 

reneging on its real obligations in the first pi • 

Amos and Andy used to tell a famous to 

the effect that the big print giveth and the small 
print taketh away. While they made a joke or it, 
nothing could be more factual from a 1®S®J- 
point. Read - and understand — your policy before 
paying for it. Realize that an 
is an agreement, and that all policies are not 
similar. For example, some companies 
the value of a car which is stolen if it has not 
been recovered in 30 days. Other companies won t 
pay for 90 day.s or longer. 

When you shop for a used car, you „ 

affect, comparing value to be received in relation- 
ship to cost. You should do the same with 

contracts. The used-car buyer wUl P“v!lter 

the very first car he looics at, but that samv y 
often accepts the very first insurance , 

handed to him. It is senseless to buy 
ing the first part of the transaction and to act 
fool5-shly during the latter part. Your best bet 
is to deal only with a broker whom you know and 
trust. 



Robert Gottlieb 
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USED CAR CHECK LIST 

Fill out this top portion at home before 
starting to shop--then take list with you 
to car lots. 



Honest, maximum amount you can spend 
Cash $ Finance— $/rao $. 



Down payment $ , . _ , 

Remember to include taxes, estimated finance 
charges, license and insurance 



Desired model 
price spread) 
Make 



(classified ads will give idea of 

Year Body style Color 



1st choice ■ . — 

2nd choice . , 

3rd choice - ■ 

After studying these ads, which dealers impress you? 

New-car 

Name Address dealer? Make 



(Remember that a Ford dealer will have largest 
selection of Fords; a Plymouth dealer, Plymouths, 
etc. Also, that a make-for-make trade usually 
means satisfactory performance by your potential 
used car in the hands of its 1st owner.) 

Do you have a trade-in? 

Study ads again for what your car will bring. 
Deduct 25% for the difference between the 
retail and wholesale figure. Clean your car 
up youroelf, if you wish, but don t pay to 
have this done. The dealer allows for this 
on his trade-in offer, but he pays on a down- 
time basis, whereas you would pay at retail. 

For this reason, never have bodywork repaired. 

Condition of Car: If all the left-handed boxes 

are checked, you've found yourself a cream- 
puff. 

Recorded mileag e 

Factory warranty remainin g a nd/o r 

miles 



If none, dealer warranty offered 

a nd/ o r 

months ~ miles 






% discount 



1 



0 

Q 

n 



n 

u 



D 



ij 

* 

t 



: 1 
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Bodywork 



Rust 


< ) 
none 


( ) , 
repaired 


( ) 

visible esti- 
mate to 
fix 


Chrome 


( ) 

intact 


( ) 

pitted 


( ) 

missing $ estimate 


Damage 


( ) 

none s 


() , 
uspected 


visible V estimate 


Paint 


( ) 

original 


( ) 

repaint 


retouched ^ estimate 



Tires 



Type ( ) 

matched new 



( ) ( ) 

worn matched mixed 



( > 

retreads 



Engine ^ ^ ^ . 

Type* ( ) ( ) ( ) 

std. V-8 big V-8 6 

Appearance ( ) ( ) ( ) 

refinished undisturbed greasy 
*Lsrge V-8 nomrally requires premium gas, 
gives much less mileage. 

Radiator () () () .() 

old, refin- new evidence ,< dented, 
clean ished of boil leaky 



Battery & assess or ies 

( ) ( ) 

new fair vrear 



( ) 

need replacement 



Interior 

Upholstery 

( ) 

clean 



( ) ( ) 

seat faded 

covers? 



( ) 

mixed new 
and old 



Driver *s door handles 

( ) ( ) 

firm sloppy 

Driver *s side glass cc vent 



( ) 

firm 

V/indshield 

( ) 

tinted 

Instruments 

( ) 

complete 



( ) 

loose 

( ) 

clear 



( ) 



( ) ■ 

t:raced by scratched 
wipers by wipers 



( ) ( ) < ) 

radio no heater drilled 

removed panel (taxi) 



Mats & pedals 

( ) ( ) 

reasonable vjear worn 



( ) 

brand-new 



3 ^ 






USED CAR CHECK LIST 
(continued) 

Underbody ( with car on rack) 

( ) ( ) ( ) ( ) ( ) 
Chassis under- normal dirt and oil fresh 
(check 2)coated road dirt rust spray welds 



Brakes 



( ) ( ) ( ) ( ) 
new V7heel undisturbed leakage % lining 
cylinders dirt remaining 



Engine 

( ) 

undisturbed dirt 
Transmission 

( ) 

undisturbed dirt 



( ) 

oil seepage 

( ) 

oil seepage 



Drive train 

( ) 

solid 



( ) ( ) 

loose loose 

universe Is front end 



( ) 

axle bear* 
ing noise 



Exhaust system 



Type ( ) 
single 
Condition 

( ) ( ) 

new whole 



( ) ( ) 

dual non-stock 

( ) ( ) 

rusty leaking 



Road Test 

Ignition & key 



Easy start 



Smoke 



Vlarm-up 



( ) 

fair wear 

( ) ( ) 

instant hesitant 



( ) 

none 



( > 

sloppy 

( ) ( ) 

labored weak 

battery 

( ) ( ) ( ) 

black moderate heavy 

(rich mixture) blue (oil) blue (oil) 



( ) 

fast, smooth 
Transmission 
(after warm-up) 

• - ^ ( ) 
smooth 6e 
silent 

Engine 

(after warm-up) 

(Check 2^ ^ 



( ) 

hesitant 



( ) ( ) 

slips noisy 

(automatic) (standard) 



< ) 



smooth constant ping? lighi 
& silent oil pressure clatter 



it 



( ) 

heavy 

clatter 
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Rear axle ( ) 

(after warm-up) quiet 



Brakes ( ) 
silent, 
high pedal 



( ) 

low pedal 



( ) 

noisy 

( ) 

erratic 



( ) 

noisy 



Steering 
(check 2) 

( ) 

firm 

Suspension 

( ) 

good control 



( ) , 

no wander 



( ) 

nanders 



( ) 

loose 



( ) , 

rebound 



( 

harsh 



Accessory Check List Essential Desirable Non- 

(for resale) essential 









V-8 engine 
Automatic trans- 
mission 
4«speed or overdrive 
Heater ( ) 

Radio ( ) 

Mid-line model or 
better 

Power steering 
Power brakes 
Power seats 
Power windows 
Air conditioning 
Automatic headlight 
d jjnmer 
Cruise-control 
Stereo 

Limited -slip dif- 
ferential 



( ) 



n 

( ) 

( ) 
( ) 



( ) 






Purchase . , * 

Actual f ina 1 price plus taxes end license 9^ 

Less down payment or trade 

Add total finance charge (6A per month 

equals 12% per annum or original balance, 

etc.) .j 

Add all insurance and other charges paid 

to dealer 

Check "Book” price ^ 

(Car plus charges and down pa3mient should 
not exceed retail "Book" figure) 



J 




i 

I 
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Questions to Hottest Cars on the Lot 

1, What type of used car dealer gives the greatest sense 
of trust to a potential buyer? 

2. Nome some reasons why people will trust a new car dealer 
who sells used cars? 

3 • Name one used cor blessed with a continuing popularity? 

4. What used cars were reported os the best sellers by car 
dealers? 

5. Why do Chevy buyers prefer 2-door hardtops and Chrsyler 
shoppers prefer 4-door models? 

6. How old were the best selling cars? 



7. Why is this so? 

8. What are four accessories that almost all dealers agree 
are desirable on a used car? 

9. What is the most important item that consumers consider 
when determining the value of a used car? 

10. Why does the new car dealer who sells a used car especial- 
ly want the customer to be happy with his purchase* 



Questions to Depreciation Work s Two-Ways 

1. What is the biggest single expense of car ownership? 

2, What is significant about depreciation prices on specific 
car models? 



3. 

4. 



Generally if a person wants to trade frequently, his 
best buy is the car that depreciates — 



Generally if a person keeps 
choose the model with a , 
tion? 



the carft^an. extended period, 
rate of deprecia- 



5. For what reasons ore the above conclusions considered 
valid? 
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Questions to How To Spot a Lomon 

!• From what type of dealer Is It best to buy a used car? 

2. For what reasons might one car dealer be considered more 
trustworthy than another car dealer? 

3. What is the reasoning behind buying a used Dodge from a 
new - Dodge dealer? 

4. What about a dealer can be discovered by looking at his 
advertisements? 

5. Why should a dealer's facilities be investigated? 

6. According to the article what is one way for a customer 
to Judge the honesty of a salesman? 

Exterior 

1. VJhat is one method used to judge if a car has been in an 
accidant? 

2 . Where is the source of rust on the exterior of a car? 

3. How can rust be hidden? 

4. What is the tell-tail detection for hand-hammered panel? 

5. State a quick check method for the possibility of a 
repaint job? 

6. What do the bolts attaching the bumper to the car reveal? 

7. What area is the hardest of all for bodymen to restore 
to original factory configuration? 

8. What can a door handle reveal? 

Interior 

1. Why is an odometer mileage meaningless? 

2. Surprisingly, what indicates mileage better than the 
odometer? 

3* What part of the reconditioned car is often overlooked? 

4. Of what material is the rear packaged deck composed? 

5. Where is the first place to check for wear and tear on a 
convertible top? 
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Chassis 



1, How is a chassis inspected? 

2, How can new welding be spotted? 

3, In what different ways should tires match? 

4, What do retreads indicate? 

5, What hints do front tires give? 

Power Train 

1. What does excessive oil on the underside of the car indicate? 

2. What is an indication of a badly worn engine? 

3. What is on indication of worn universal joints? 

4. VJhy should the tires be rotated on their axles? 

5. What is the one adequate means of testing an engine? 

6. What do uneven readings on the cylinders reveal? 

Road Testing 

1. What color should the smoke fumes be? 

2. How can inadequate oil pressure be checked if the cor is 
equipped with warning lights? 

3. What other gsuige should be checked besides the oil pres- 
sure gauge? 

4. What are some indications of poor brakes? 

5. What is the problem if there is excessive rebounding of 
the car? 

6. What new type of facility is available for spotting 
car troubles? 



'1 
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Questions to Can You Really Fcol a Salesman ? 




I 

J 




1. What Is the basic creed of people taking their cars to 
8 used car dealer? 

2. What is the most common way that a potential buyer is 
able to get a lower price for his new car? 

3. What are some expenses of used car dealers? 

4. Why would a customer demand immediate delivery? 

5. How can an immediate delivery hold disadvantages for 
the buyer? 

6. In order to make the dealer stand behind what he says, 
on what should the customer insist? 

7. What does the buyer immediately consider after the 
salesman has quoted a price? 

8. How much profit dees a dealer with to realize on a new 
car? 

9. What disadvantage is there if the dealer.^s profit is below 
his desired figure? 

to 

10. Since many car buyers have become too sophisticated ^super- 
fically improve the cars they wish to trade-in, how else 
do they attempt to deceive dealers? 

11, What advice does the article give to the customer to help 
him avoid the frustration and confusion in an automobile 
transaction? 

Questions to Financing 4- Insurance - Tips -h Traps 

1. Define usury? 

2. Why do dealers allow up to forty-five days for the first 
car payment? 

3. What is the average maximum interest rote on used cars? 

4. How can a car buyer achieve lower interest rates? 

5. What leeway does a dealer hove with interest rates? 

6. What advantage is it to the dealer to state higher interest 
rates? 

7. What ore four main factors that govern interest rates? 

8. What are two protective safety features of insurance? 

9. Why is the dealer concerned with material insurance for the 
car? 

10. For what other reason does the car dealer desire to sell 
insurance for the car? 

96 
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(continued) 

11, WhBt are some reasons for going to a professional insurance 
man for car insurance? 

12, Why should a buyer be apprehensive about car insurance 
salesmen who give cut-rate deals. 

13, Why is $50 deductible collisicn insurance cheaper than 
full coverage? 

14, What is the advantage of a '*atated value clause in an 
insurance policy? 

15, What is the important point that the author of the 
insurance articles states at the conclusion? 
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Projects 

1. Have a speaker from the local Better Business Bureau 
or bank talk to the class on the credit industry. 



2. Have the students visit some local banks to find out 
what their procedures are for lending money. Find Out: 

a. What types of loans are made? 

b. What amount of money is the bank willing to 
extend on a loan? 

c. What type of person is the bank willing to 
extend a loan to? 

d. V7hat is bank’s rate of interest? 

e. What is the true rate of interest? 

f. How does the bank decide on an' interest rate? 

g. What use is made of the local Credit Bureau? 

h. What is the manner of collecting on a loan? 

i. What happens if a person falls behind in his 
loan payments? 

j. What does the bank do on defaults? 

k. When does the bank repossess an item? 

l. How does the bank repossess the item? 

m. What jobs are available in the credit field? 

n. How much of the banks 's business is based on 
consumer loans? 



3. Have the students visit the local shopping centers and 
take a look at their credit procedures. Some questions are 

How easy is it to open a charge account? 

What criteria is used for judging a person 
who wishes to open a charge account? 

What arrangements are made for repayment? 

How much interest is charged on a charge account? 
How are repayments collected? 

What happens if a person falls behind in his 
loan payments? 

How are defaults handled? 

How are repossessions handled? 

What jobs are available in the credit field? 

What use is made of the local credit bureau? 

What amount of the store?s business is done on 
credit? 

4. Have students chart the rates of various lending insti- 
tutions. 

5. Compare the newspaper advertisement prices of a high 
priced item bought for cash to what the item would cost 
if it were bought on credit. 



a. 

b. 

c. 

d. 

e. 

f. 



h, 

i, 
J • 

k. 






Junior Year 



Industrial Prep English 
Unit Five 

Prej udice 



I, Background 
II, Projection 

III, Literature and Prejudice 

A, Soath,,PaclfigL- 

B. The TeabcvjJse of ..the Aug u.st..MQflt> 

C, To Sir. IJith Love 

D. Negro Poetry 

IV, Prejudice and the Mass Media 

V. Projects 
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Definition 



Prejudice Unit 
Background 



I 



A. A prejudgement 

B. Little or no facts 

C. Stereotype 

1. oversimplified 

2 . exaggerated 

3. ridiculous 



IX. Causes 

A. External (Environment) 

1 . home 

2 . school 
3 • friends 

4. television 

5 . motion pictures 

6 . books 

7. newspapers 

B. Internal 

1. self-interest (economic) 

2. conservatism (habit) 

3. radicalism (change) 

4. conventionality 

III. Patterns - Why? 

A. Worth-Puerto Rican 

B. South-Negro 

C. Pacific West -Oriental 

D. Southwest-Mexican 

E. Northwest-Indian 

F. South Africa -Negro 

G. Eng land -Indian (India) 

IV. Organized Prejudice 

A. Scapegoat 

B. KKK 

C. Certain radical and reactionary groups 



V. Effects of Discrimination 

A. Jobs 

B. Civil Rights 

C. Political Rights 

D . Hous ing 

E. Education 



o 
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VI. Negro Reaction j 

A. Organizations j 

1. National Association for the Advancement of j 

Colored People (N.A.A.C.P.) 

2. The National Urban League 

3. Congx*ess of Racial Equality (Cc*0?R.E.) 

4. Southern Christian Leadership Conference 
(S .C 0 X 4 «c « ) 

5. The Student Nonviolent Coordinating Committee 
(S.N.C.C.) 

B, Progress 

VII, Intergroup Relations 



i 

i 
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Projection 

I Theory-Misunderstandings arise when we project our feel- 
ings to others. We are projecting our feelings when 
we^speak or act as if our inside feelings were real 
things in the outside world, 

A. Examples . , 

1. Mr. Jones dislikes female students. 

2. Mickey Mantle is finished as a ballplayer. 

3. Opera is boring. 



B. Definition of Projection 

1. to send forth 

2. motion picture screen 



II . Experiments 

A. Ink Blots-Students project their feelings Oa to ink 
blots. 

B. Rumor Clinic of the Anti-Defamation League. Students 

see how rumors are spread. 



C. 



D. 



E. 



"The Man Behind the Door" 

1. Tell students there is a man sitting behind 
a door. What are their feelings toward that 

IDS II? 

Tell them that the man is a Negro. Now what 
are their feelings towards the 
Have them compare their feelings before they 
knew he v^as Negro and after they found out he 
was Negro. 



2 . 

3. 



Man in car behind you honks his horn.--IrMediately 
a number of possibilities are suggested for his 
horn blowing. 



People project their fear of snakes or the dark. 



III. Why should we guard ourselves when projecting? 

A . Fear 

B. Suspicion 

C. Hatred 

D. Prejudice 





A 
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Carefully Taught from South Pacific 

by Richard Rodger 6e Oscar 

Hammers te in II 



You've got to be taught to hate and fear. 

You've got to be taught from year to year 
It's got to be drummed in your dear little ear; 
You've got to be carefully taught. 

You've got to be taught to be afraid. 

Of people whose eyes are oddly made, 

And people whose skin is a different shade 
You've got to be carefully taught. 

You've got to be taught before its too late. 
Before you are sisc or seven or sight. 

To hate all people your relatives hate, 

You've got to be carefully taught. 

You've got to be carefully taught. 
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The tragic subplot of South Pacific is the 
romance of Lt, Joseph Cable and the Tonkeaese girl, 
Liat. They sincerely love each other, but Cable 
correctly fears that the difference in their races 
would work against a happy marriage for them. 

Carefully Taught he explains the origin of 
prejudice in human beings. 



1, Are human beings actually taught to hate and fear? 

2, Who does Lt. Cable feel is doing the teaching? 

3, Where do human hates and prejudices coma from? 

4, Are human beings born with hates or prejudices? 

5, Do v;e tend to reflect tha feelings of our relatives 
and friends on issues of race or religious 
prejudice? 

6, Why does the song say that these teachings must 
be done ‘‘before you are six or seven or eight”? 

7, Does Lt. Cable believe that people actually 
teach their chidren to hate and fear? 
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Sakini's Observations from Tha Teabon’se-. of tha August Moon 

by John Patrick 

Lovely ladies, kind gentlemen: 

Please to introduce myself. 

Sakini by name. 

Interpreter by profession. 

Education by ancient dictionary. 

Okinawan by whim of gods . 

History of Okinawa reveal distinguished 
record of conquerors. 

We have honor to be subjugated in fourteenth 
century by Chinese pirates , 

In sixteenth century by English missionaries. 

In eighteenth century by Japanese war lords. 

And in twentieth century by American Marines, 
Okinawa very fortunate. 

Culture brought to us. ..Not have to leave 
home for it. 

Learn many things. 

Most important that rest of world not like 
Okinawa . 

World filled with delighful variation. 
Illustration. 

In Okinawa... no locks on doors. 

Bad manners not to trust neighbors. 

In America ,,, lock and key big industry. 
Conclusion? 

Bad manners good business. 

In Okinawa., .wash self in public bath with 
nude lady quite proper. 

Picture of nude lady in private home... quite 
improper . 

In America... statue of nude lady in park 
win prize. 

But nude lady in flesh in park win penalty. 
Conclusion? 

Pornography question of geography. 

But Okinawans most eager to be educated by 
conquerors , 

Deep desire to improve friction. 

Not easy to learn. 

Sometimes painful. 

But pain makes man think. 

Thought makes man wise. 

Wisdom makes life endurable. 
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Sflkini*s Observations attempt to treat humorously the kinds 
of things that happen vtfhcn two different cultures meet. 



1, Sakini remarks that the History of Okinawa reveals a 
distinguished record of conquests and that they have had 
the honor to be subjugated by many people. What does 

he mean by the words "distinguished ' or "honor”? 

2. Sakini says that the U.S, Marines "subjugated” the Okinawans , 
The U.S, Government would probably say that the Marines 
"occupied" Okinawa, Is there any difference in the 

words "subjugated" and "occupied"? 

3p What was the most important thing that Okinawa learned 
from the rest of the world? 

4, Sakini observes that Okinawans trust their neighbors 
for they leave their doors unlocked. In America doors 
are kept locked. His conclusion is that Americans do 
not trust their neighbors. Is he correct? Which 
culture shows a higher degree of ivilisation, Okinawan 
or American? 

5, According to Sakini, is the American or Okinawan approach 
to pornography correct? Is any approach correct? 

6, How does Sakini feel that the two cultures can reduce 
conflict? 
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Prejudicial Issue 



To Sir « With Love 
ty E. R, Braithwaite 

1. For what reasons did the woman on the bus not sit next 
to Braithv?aite? 

2. Even though Braithwaite is we 1 1 -prepared for a job, what 
reasons do the people give for not hiring him? 

3. From what group do you think the hiring procedures emanated 

a) the employers? b) the employees? c) the personnel 
departments? d) the unions? e) no one in particular? 

4. Why was prejudice forgotten during the war? 

5. Why would the British nation think there was no racial 
problem? 

6. What stereotype statements are made throughout the book? 

7< What is the difference in the prejudice attitude between 
the U.S.A, and Britain? between the North and the South? 
between California and New York? 

8. Why do you think that the people are not willing to 
trust Braithwaite with machiaes, but are willing to let him 
educate their children? 

9. Why is Braithwaite one of the few Negro teachers in 
Britain? 

10. Don't we find that certain groups tend to veer toward 
particular industries, professions, and fields? For instance 
what group is prominent in the sport of Boxing? How many 
non-white pro-golfers are there? What is the religious 
affiliation of most barbers? 

10 A — At the cost of stereotyping, does it appear that in the 
U.S. certain religions, ethnlcand racial groups are prominent 
in certain fields? 

11. >State some of Weston's stereotype statements and the 
reasons for them? 

12. What type of stereotyping is evident on the train when 
the class is on a field trip? 

13. How does the Globetrotters field trip show how the mass 
media have contributed to the stereotyping of the U.S. Negro? 

14. How should Braithwaite have reacted to the waiter in the 
restaurant? 

15. Why is Gillian hurt more than Braithwaite over the 
incidenu? 
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16. The students have appeared to learn much from Braithwait 
about prejudice, but why do they initially react the way 
they do upon hearing of Seales* mother's death and of 
Braithwaite 's suggestion of the wreath? 

17. Does this reaction show that the kids are phonies? 

18. Would you say that in general the U.S. white middle - 
class is phony in their desire to eradicate prejudice? 

19. Could Gillian and Braithwaite really overcome the 
problems that their marriage would create? 

20. How does Braithwaite show his students that interracial 
unity in their community is a possibility? 
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Ne^ro Poetry 

What Hat>pens To A Dream Deferred? 

by Langston Hughes 

What happens to a dream deferred? 

Does it dry up 
Like a raisin in the sun? 
or fester like a sore-- 
And then run? 

Does it stink like rotten meat? 

Or crust and sugar ovcr-- 
Like a syrupy si'jset? 

Maybe it just scigs 
Like a heavy load. 

Or does it explode? 



1. What use do you make of your five 
senses when reading the poem? 

2. What is a definition for the phrase 
"a dream deferred”? 

3. Give some examples of “dreams deferred”? 

4. There are six questions and one statement 
in the poem, what does the one statement 
do? 

5. What is the poetis;prim-3ry question? 

6. Is the poet*s primary question ever answered? 

7. Why should the poet write about "a dream 
deferred"? 
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DREAMS 

by Lengstbn Hughsss 

Hold fast to dreams 

for if dreams die 

Iiife is a broken-winged bird 

That can not fly. 

Hold fact to dreams 
For when dreams go 
Life is a barren field 
Frozen with snow. 



Questions 

1. What is the poet's comper5-son in Stanza I? 

2, What are the emotions that the comparison expresses 
3- What is the comparison in Stanza II? 

4, What are the emotions that the comparison expresses 
5* Why has the poet chosen to express these emotions? 
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MOTHER TO SON 

by Lfingsten Hughes 



Well, sen, Z'll tell you: 

Life for me ain't been no crystal stair* 

Xt's hnd tacks in it, 

And splinters, 

And boards torn up. 

And places with no carpet on the floor-- 

But all the time 
I 'so beon a-cl^Jnbin' on. 

And reochin* Isndin's, 

And turnin' corners 

And sometimes goin' in the dark 

When there ain^t no light* 

So, boy, don't you turn back. 

Don't you set doc^n on the steps 
'Cause you find it's kinder hard. 

Don't you fall now— 

For I'ce still goin*, honey, 

I'se still climbin' 

And life for me ain't been no crystal stair. 



Questions 

1, V7hat type of person is the mother? 

2, What is characteristic of her language? 

3, What doc3 her language tell us about her? 

4, From where does the women draw her advice? 

5, Does the mother hold any hope for herself? Why? 

6, Ho;? did the mother get these ideals in the first place? 

7, Do you think the son will profit from this advice? Why 
or why not? 
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Brass Spittoons 

by Langston Hughes 



Clean the spittoons . boy. 

Detroit, 

Chicago, 

Atlantic City, 

Palm Beach* 

Clean the spittoons. 

The steam in hotel kitchens, 

And the smoke in hotel lobbies, 

And th3 slime in hotel spittoons: 

Part or m-. life. 

Hey, boyl 
A nickel, 

A dime, 

A dollar, 

Two dollars a day. 

Hey, boy,* 

A nickel, 

A dime, 

A dollar, 

Two dollars 

Buys shoes for the baby. 

HotiSe rent to pay* 

Church on Sunday. 

My God! 

Babie.'j and*, church 
and women and Sunday 
all mired up with dimes and 
dollars and clean spittoons 
and house rent to pay. 

Hey, boy* 

A bright bowl of brass is beautiful to the Lord 
Bright polished brass like the cymbals 
Of King David's dancers. 

Like the wine cups of Solomon. 

Iley, boy* 

A clccjii spittoon on the altar of the Lord, 

A clean bright spittoon all newly polished. 

At least I can oifer that. 

Com 'mere, boy! 
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1. Why did the poet chose this type of job for the narrator 
of the poem? 

2. Whet do the fodr cities Indicate? 

3. What is the narrator called by the people? 

5. Why has the narrator chosen this type of job? 

5. How do we know the narrator is a man and not a teenager? 

6. In the last stanza to what is the spittoon compared? Why? 

7. What ore the feelings of the narrator who polishes the spit- 
tocns ? 

8. What can be said about the dote of this poem? 

9. Would such a poem be written today? Why? 
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I, TOO, SING AMERICA 

by Langston Hughes 

I, too, sing America. 

X am the darker brother. 

They send me to eat In the kitchen 
When company comes. 

But I laugh, 

And eat well, 

And grow strong. 

Tomorrow, 

I'll sit at the table 
When company comes. 

Nobody'll dare 
Say to me, 

"Eat in the kitchen," 

Then. 

Besides, 

They'll see how beautiful X am 
And be ashamed-*-* 

X, too, am America. 



DREAM VARXATION 

by Langston Hughes 

To fling my arms V7lde 
Xn some place of the sun. 

To whirl and to dance 
Till the white day is done. 

Then rest at cool evening 
Beneath a tall tree 
While night comes on gently. 
Dark like me-** 
That is my dream! 

To fling my arms wide 
In the face cf the sun. 

Dance! whirl! whirl! 

Till the quick day is done. 
Rest at pale evening.... 

A tall, slim tree.... 

Night coming tenderly 

Black like me. 
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CROSS 

by; Longston Hughes . 

My old man's a white old man 
And my old mother's black. 

If ever I cursed my white old man 
I take my curses back. 

If ever I cursed my black old mother 
And wished she were in hell, 

I'm sorry for that ev 1 wish 
And now I wish her well. 

My old ma^n died in a fine big house. 
My ma died in a shack, 

I wonder where I'm gonna die, 

Being neither white nor' black? 



SONG FOR A DARK GIRL 

by Langston Hughes 

Way Down South in Dixie 
(Break the heart of me) 

They hung my dark young lover 
To a cross roads tree. 

Way Doxm South in Dixie 
(Bruised body high in air) 

I asked the white Lord Jesus 
What was the use of prayer. 

Way Down South in Dixie 
(Break the heart of me) 

Leva is Q naked shadow 

On a gnarled and naked tree. 
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THE WOUNDED PERSON 

From Soiip; of f 

by Walt WUrLmdii 

The hounded slave that flags in the race, leans by the fence, 
b?.owing, cover'd with sweat. 

The twinges that sting like needles his legs and neck: the 
murderous buckshot and the bullets. 

All these I fcul or am, 

I am the hounded slave, I wince at the bite of the do?s. 

Hell and despair are upon me, crack and again crack the marksmen 

I clutch the rails of the fence, my gore dribs, thinn'd with 
the 0020 of my skin, 

I fall on the weeds and stones. 

The riders spur their unwilling horses, haul close. 

Taunt my dissy ears and beat me violently over the head with 
whipstocks. 

Agonies are one of my changes of garments , 

I do not ask the woinded person how he feels, 1 myself become 

- the wounded person. 
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THE CREATION 

by James Weldon Johnson 

And God stopped out on space, 

And He looked around and said: 

I’m lonely- - 

I’ll make me a world. 

And far as the eye of God could see 
Darkness covered everything, 

Blacker than a hundred midnights 
Down in a cypress swamp. 

Than God smiled. 

And the light broke, 

And the darkness rolled up on one side, 

And the light stood shining on the other. 

And God said: That's good; 

Then God reached out and took the light in His hands, 
And God rolled the light around in His hands 
Until He made the sun; 

And He set that sun a-blazing in the heavens. 

And the light that was left from making the sun 
God gathered It up in a shining ball 
And flung it against the darkness. 

Spangling the night with the moon and stars. 

Then 6om between 

The darkness and the light 

He hurled the world; 

And God said: That’s good! 

Then God himself stepped down-- 
And the sim was on His right hand. 

And the moon was on His left; 

The stars were clustered about His head. 

And the earth was under His feet. 

And God walked, and where He trod 
His footsteps hollowed the valleys out 
And bulged the mountains up. 

Then He stopped and looked and saw 
That the earth was hot and barren. 

So God stepped over the edge of the world 
And he spat out the seven seas-- 
He batted His eyes, and the lightning flashed- - 
He clapped His hands, and the thunders rolled— 

And the waters above the earth cams down. 

The cooling waters came down. 

Then the green grass sprouted, 

And the little red flowers blossomed. 

The pine tree pointed his finger to the sky. 

And the oak spread out his arms. 

The lakes cuddled down in the hollows of the ground. 
And the x'ivers ran down to the sea; 

And God smiled sgsin, 

And the rainbow appeared, 

And curled Itself around Ills shoulder. 



Then God raised His arm and He waved Kls band 
Over the see and over the land, 

And He Bring forth! Bring forth! 

And qulcicer than God could drop His hand. 

Fishes and fowls 

And beasts and birds 

Swam the rivers and the seas, 

Roamed the forests and the woods > 

And split the air v^lth their wings. 

And God said: That's good! 

Then God walked around, 

And God looked around 
On all that He had made. 

He looked at His s6n, 

And He looked at His moon, 

And He looked at His little stars ; 

He looked on His world 
With all Its living things, 

And God said: I'm lonely still. 

Then God sat down-- 

On the side of a hill where He could think; 

By a deep, wide river He sat down; 

With His head In His hands, 

God thought and thought, 

Till He thought: I'll make me a man! 

Up from the bed of the river 
God scooped the clay; 

And by the bank of the river 
He kneeled Him down; 

And there the great God Almighty 

Who lit the sun and fixed It In the sky. 

Who flung the stars to the most far corner of the night 
Who rounded the earth In the middle of His hand. 

This Great God, 

Like a mammy bending over her baby, 

Kneeled down in the dust 
Tolling over a lump of clay 
Till He shaped It In His own image; 

Then Into It He blew the breath of life. 

And man became a living soul. 

Amen. Amen. 
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Prejudice and the Mass Media 

When 

le Style 

sa infCTlor?^*'^ characters in the mass media depicted 

per8oS*to®brteOTed%rinll?iorr®^**^®®‘^°^ * 

Ic the book or film propagandlstlc or artistic? 
meJie? “> ®tereotypiag in the mass 

cr%1?e’'i?lSfLn'^Sout%S^®?acL^t%f^^ ’^““‘=5^ 

®‘ f« «anrma'ny^reju“ responsible 

the raoial"probiem? media have toward 

He i^cting 

an^ fliSs? “°’^® actors in television 

®‘ ?Kn^ S cSS°portrayr“ "®“® 

Have you noticed many Hegroes in advertisements? 

fho„”Ke%s? '“‘'® 
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Saroplo List of Material for tJie Prejudice Unit 

BOOKS 

!• To_Kill A Mockingbird —Harper Lee 

A_P.aio.i i:i,in the Sun* »««Lorralna Hansberry 
3* To Sir. With Love— E.R. Braithwaite 
.Blach L.i!co Me ««»tVohn llois^isrd Griffin 

FILMS 

--t ho_ Bya va 

2 • Blade Like Me 

3 • A Pa tch of Blue 

:H5LEVIS?.0M shows 
1. I SPY 

3 • Mis cion Im^oagtblft 

3. CBS Playhouse - The, Fina l I7ar of Ollv Winter by Ronald Ribman. 

SHORT STORIES —.S tories for Youth - ed« Lass & Horowitz 
!• That Greek Oc^ by Mackinlay Kantor 
2« The Test by Angelica Gibbs 

3. The Stepmother by Margaret Weymouth Jackson 
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Projects 



- 1 . Hove «ach 

the class select who wrote each Listr 

2 Students stand outside a large development or 

» SSS'li."" Sna i» 

made tiom these observations^ 



3. Attempt to obtain some statistics 

races of people who have been ejiecuted ^ in 

previous years and of those people jh made from 

tWs current year. What conclusions, if any can oe maoe 

these facts? 

4. Make a list of religious and e|hnic backgrounds of 
students in a number of classes. See if any conctusi 
can be drawn as to: 

a) the courses of study that certain groups of people 
choose. 

b) the towns or sections that certain groups of people 
come from? 

c) the elective subjects that certain groups of people 
choose? 

If there are definite trends have the class speculate 
as to why thcBs trends exist. 
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